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ʉʙʦʨʥʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʅɸʉʂʈ-2016, ʩʢʦʨʦ 

ʦʪʤʝʯʘʶʱʝʡ ʩʚʦʝ ʜʚʘʜʮʘʪʠʣʝʪʠʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʤʘʪʠʢʦʡ. ɺ ʥʝʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʦʚ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʵʥʝʨʛʦʩʠʩʪʝʤ, 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ,  ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʫʩʠʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʛʝʦʪʝʭʥʠʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʝʩʢʦʣʴʢʦ 

ʩʪʘʪʝʡ ʧʦʩʚʷʱʝʥʳ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ.  

ʈʘʩʰʠʨʷʝʪʩʷ ʛʝʦʛʨʘʬʠʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. ʂʨʦʤʝ 

ʩʪʘʪʝʡ ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʫʯʝʥʳʭ ʠʭ 

ʀʪʘʣʠʠ, ɹʨʘʟʠʣʠʠ, ʂʦʣʫʤʙʠʠ, ʂʘʟʘʭʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ɸʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʚʳʧʫʩʢʥʠʢʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʏʫʚʘʰʩʢʦʛʦ 

ʛʦʩʫʥʠʚʝʨʩʠʩʪʝʪʘ, ʯʴʠ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʘʥʥʦʤ 

ʩʙʦʨʥʠʢʝ. ʇʣʦʱʘʜʢʫ ʢʦʥʬʝʨʝʥʮʠʠ ʦʩʚʘʠʚʘʶʪ ʤʘʛʠʩʪʨʘʥʪʳ ʨʘʟʥʳʭ 

ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥ, ʦʪʪʘʯʠʚʘʷ ʩʚʦʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. 

ʗʚʣʷʷʩʴ ʦʯʝʨʝʜʥʳʤ ʠʪʦʛʦʤ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʳʭ, 

ʩʙʦʨʥʠʢ ʢʦʥʬʝʨʝʥʮʠʠ ʅɸʉʂʈ-2016 ʥʘʤʝʯʘʝʪ ʜʘʣʴʥʝʡʰʠʝ ʦʨʠʝʥʪʠʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʩʣʫʞʠʪ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʟʥʘʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 
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ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè ʩʪʫʜʝʥʪʘʤʠ 
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INTEGRATION OF ENGINEERING AND COMPUTER GRAPHIC 

ARTS IN EDUCATIONAL PROCESS OF STUDENTS OF BUILDING 

SPECIALITIES 

Abstract 

The problems of application of computer technologies are considered 

at the study of discipline the "Engineering graphic arts" by the students of 

building specialities. The unfolded consideration of possibilities of 

computer graphics is produced in the process of implementation of project 

works. 

 

ʉʝʛʦʜʥʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʷʪʩʷ, 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʝʢʪʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʦʚ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʫʶ ʦʨʛʪʝʭʥʠʢʫ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ 

ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʯʠ, ʩʦʟʜʘʚʘʪʴ ʠ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʝʢʪʳ, ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʫʜʫʱʠʝ 

ʘʨʭʠʪʝʢʪʦʨʳ ʠ ʜʠʟʘʡʥʝʨʳ ʜʦʣʞʥʳ ʚʣʘʜʝʪʴ ʢʦʤʧʣʝʢʩʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʪʴ ʵʬʬʝʢʪʠʚʥʦ 
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ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.[1]  

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ, 

ʚʣʘʜʝʶʱʠʭ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.[2] ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʳʧʦʣʥʷʶʪ ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʨʝʘʣʴʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ: ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʬʦʨʤʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ; ʚʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʝʡ ʠ ʩʭʝʤ; ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʤʳʩʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʝʡ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, 

ʢʦʥʩʪʨʫʢʮʠʡ; ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʯʝʨʪʝʞʝʡ. ɺʳʧʦʣʥʝʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ 

ʦʚʣʘʜʝʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʠ ʥʘʫʯʠʪʴʩʷ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

çʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʦʙʱʝʠʥʞʝʥʝʨʥʦʡ 

ʜʠʩʮʠʧʣʠʥʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʚʦʧʨʦʩʳ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʝʡ, 

ʩʧʦʩʦʙʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʯʝʨʯʝʥʠʝ ʠ 

ʤʘʰʠʥʥʫʶ ʛʨʘʬʠʢʫ, ʨʝʰʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ. ʀʟʫʯʝʥʠʝ 

ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʙʦʪʳ ʠ ʠʟʫʯʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʧʨʠ 

ʠʟʫʯʝʥʠʠ çʀʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠè ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʚʳʧʦʣʥʷʪʴ 

ʯʝʨʪʝʞʥʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ.  

ɿʘʜʘʯʘ ʚʳʩʰʝʡ ʰʢʦʣʳ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʝʛʦ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʀʟʫʯʘʷ çʂʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫè  ʩʪʫʜʝʥʪʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠʟʫʯʘʶʪ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ, 

ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʉʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʥʘʚʳʢʠ 

ʧʦʩʪʨʦʝʥʠʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʝʪ 

ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʯʝʨʪʝʞʥʳʝ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʳʡ 
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ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʣʘʜʝʪʴ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʫʤʝʪʴ ʩʦʟʜʘʚʘʪʴ ʯʝʨʪʝʞʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ 

ʯʝʨʪʝʞʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʥʫʞʜʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɹʦʣʴʰʦʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʝʣʘʝʪ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ. 

ʀʥʪʝʛʨʘʮʠʷ ʠʥʞʝʥʝʨʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʪʫʜʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ, ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʨʝʰʝʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʚʦʧʨʦʩʦʚ ʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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ʋɼʂ 727.4.  

ɺʃʀʗʅʀɽ ɸʉʇɽʂʊʆɺ ɸʈʍʀʊɽʂʊʋʈʅʆ-ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ 

ʉʈɽɼʓ ʐʂʆʃʔʅʆɻʆ ɿɼɸʅʀʗ ʅɸ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʁ 

ʇʈʆʎɽʉʉ 

ʉ.ʇ. ɸʭʤʝʪʦʚʘ,  ɺ.ʄ. ʉʝʥʴʢʦʚ 

ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ.ʋʣʴʷʥʦʚʘè,  ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ, ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ ʠ ʝʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ, ʠʭ ʜʫʭʦʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

 

IMPACT ASPECTS OF ARCHITECTURE AND SPATIAL 

ENVIRONMENT OF SCHOOL BUILDINGS IN THE EDUCATIONAL 

PROCESS 

 

Abstract. 

This article discusses the relevance of the problem of improving the 

architecture of the school buildings are examples of foreign experience in 

the design of educational institutions, questions of influence architectonic 

school building and its surrounding landscape on the development of social 

activity of students, their religious education and culture. 

 

ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʚʠʜ ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ ʠ ʠʥʪʝʨʴʝʨ ʢʣʘʩʩʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ. ʀ ʠʤʝʥʥʦ ʜʠʟʘʡʥʝʨʳ ʩʨʝʜʳ ʩʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʪʝʢʪʦʨʘʤʠ 

ʧʨʝʦʙʨʘʟʫʶʪ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ, ʩʦʟʜʘʶʪ ʛʘʨʤʦʥʠʯʥʳʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʪʝʨʴʝʨʳ, ʟʘʥʠʤʘʶʪʩʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʤ 

ʠ ʣʘʥʜʰʘʬʪʥʳʤ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ. 

ʅʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʦʟʨʘʩʪʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ 

ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʠʟʘʡʥʘ 

ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʰʢʦʣʴʥʦʡ ʩʨʝʜʳ. ɼʠʟʘʡʥʝʨʳ ʠ ʘʨʭʠʪʝʢʪʦʨʳ 

ʜʦʣʞʥʳ ʩʦʝʜʠʥʠʪʴ ʚ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪʘʭ ʚʩʝ ʚʘʞʥʝʡʰʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʫʯʠʪʳʚʘʷ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ, ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ, 

ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ.  
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ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʠ ʩʦʩʪʘʚ ʧʦʤʝʱʝʥʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʩʪʨʫʢʪʫʨʳ ʰʢʦʣʳ, ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʧʠʪʘʥʥʠʢʦʚ. ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʐʢʦʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʤʝʱʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʛʨʫʧʧʳ: ʫʯʝʙʥʫʶ, ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ, 

ʩʪʦʣʦʚʫʶ, ʭʦʟʷʡʩʪʚʝʥʥʫʶ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʤʝʜʧʫʥʢʪ ʠ ʧʦʤʝʱʝʥʠʷ 

ʜʣʷ ʧʝʨʩʦʥʘʣʘ. ʉʘʤʳʤʠ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ 

ʰʢʦʣʴʥʠʢʠ ʧʨʦʚʦʜʷʪ ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʠʣʠ ʠʤʝʶʪ ʩʚʦʠ ʣʠʯʥʳʝ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʩʪʘ.  ʈʝʯʴ ʠʜʝʪ ʦ ʢʣʘʩʩʘʭ, ʛʨʫʧʧʦʚʳʭ ʢʦʤʥʘʪʘʭ ʠ 

ʨʝʢʨʝʘʮʠʷʭ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ - 

ʢʘʢʠʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʬʦʨʤʳ 

ʞʝʣʘʣʠ ʙʳ ʚʠʜʝʪʴ ʫʯʝʥʠʢʠ ʚ ʩʚʦʝʡ ʰʢʦʣʝ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʦʙʣʠʢʝ ʟʜʘʥʠʷ 

ʰʢʦʣʳ ʢʘʞʝʪʩʷ ʠʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʧʨʠʛʣʘʰʘʶʱʠʤ, ʢʨʘʩʠʚʳʤ, ʠ 

ʢʘʢʠʝ ʰʢʦʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʚʳʟʳʚʘʶʪ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ.  ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʫʯʘʱʠʭʩʷ ʧʨʝʦʙʣʘʜʘʝʪ ʞʝʣʘʥʠʝ 

ʚʠʜʝʪʴ ʰʢʦʣʫ ʦʯʝʥʴ ʩʚʝʪʣʦʡ ʠʣʠ ʢʘʢʦʛʦ-ʪʦ ʷʨʢʦʛʦ ʪʦʥʘ, ʚʦʟʤʦʞʥʦ ʩ 

ʢʨʘʩʥʦʡ ʢʨʳʰʝʡ. ʂʨʳʰʠ ʧʦʜʦʙʥʳʭ ʦʪʪʝʥʢʦʚ ʜʘʶʪ ʚʧʝʯʘʪʣʝʥʠʝ ʥʝʯʪʦ 

çʤʷʛʢʦʛʦè, çʫʶʪʥʦʛʦè, ʩʦʟʜʘʶʪ çʟʘʱʠʱʘʶʱʫʶè ʘʪʤʦʩʬʝʨʫ. 

ʈʘʟʥʦʫʨʦʚʥʝʚʳʝ ʯʘʩʪʠ ʢʨʳʰʠ ʧʨʠʜʘʶʪ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʦʙʲʝʤʫ 

ʟʜʘʥʠʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ, ʚʝʩʝʣʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʦʙʨʘʟ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʳ ʰʢʦʣ ʦʪ ʧʨʦʝʢʪʦʚ ʧʨʦʰʣʳʭ ʣʝʪ 

ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʩʣʦʞʥʝʥʠʝʤ ʧʣʘʥʦʚ. ʅʦ ʚʦʧʨʦʩ: ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ ï ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ. ʇʦ ʜʘʥʥʦʤʫ 

ʧʦʚʦʜʫ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʤʥʝʥʠʡ.  ʇʝʨʚʳʝ  ʩʯʠʪʘʶʪ, 

ʯʪʦ ʩʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ - ʤʦʜʫʣʴʥʳʡ, ʛʜʝ 

ʟʜʘʥʠʝ ʰʢʦʣʳ - ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ  ʢʦʥʩʪʨʫʢʪʦʨ, ʢʦʪʦʨʳʡ ʨʘʟʙʠʨʘʝʪʩʷ ʠ 

ʩʦʙʠʨʘʝʪʩʷ, ʟʘʪʝʤ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʨʘʠʚʘʝʪʩʷ ʥʫʞʥʳʤʠ 

ʤʦʜʫʣʷʤʠ. ɺʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʘʞʜʦʝ ʰʢʦʣʴʥʦʝ ʟʜʘʥʠʝ ʜʦʣʞʥʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʙʳʪʴ 

ʥʝʧʦʚʪʦʨʠʤʳʤ, ʥʝʩʪʘʥʜʘʨʪʥʳʤ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʫʯʘʱʠʭʩʷ.  

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ ʥʝ ʪʘʢ ʤʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʵʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦʦʨʫʞʝʥʠʡ  ʧʨʦʰʣʳʭ ʣʝʪ, ʢ ʢʦʪʦʨʳʤ ʜʦʩʪʨʘʠʚʘʶʪ 

ʠ ʧʨʠʩʪʨʘʠʚʘʶʪ ʙʣʦʢʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʦ ʚʩʝ ʞʝ ʭʦʯʝʪʩʷ 

ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʩʣʫʞʠʚʘʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ  ʚʥʠʤʘʥʠʷ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʩʚʦʙʦʜʥʦʡ ʨʘʩʩʪʘʥʦʚʢʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ 

ʰʢʦʣʘ çʉʠʥʷʷ ʧʪʠʮʘè ʚ ʉʝʚʝʨʥʦʤ ɹʫʪʦʚʦ ʛ. ʄʦʩʢʚʘ ʘʨʭʠʪʝʢʪʦʨʘ 

ʅʠʢʦʣʘʷ ʃʶʪʦʤʩʢʦʛʦ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʦʞʥʫʶ, ʫʜʦʙʥʫʶ ʧʣʘʥʠʨʦʚʢʫ, 
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ʯʝʪʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʠ ʦʪʜʝʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʫʯʝʥʠʢʦʚ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʨʘʟʥʦʵʪʘʞʥʳʭ ʙʣʦʢʘʭ. ʇʨʦʝʢʪ ʜʘʥʥʦʡ ʰʢʦʣʳ ʧʨʠʚʣʝʢʘʝʪ 

ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠʝʤ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʤʦʚ.  

ɽʱʝ ʦʜʥʦ ʷʨʢʦʝ ʩʦʦʨʫʞʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʦʝ 

ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʦʪʤʝʪʠʪʴ. ʕʪʦ ʰʢʦʣʘ-ʠʥʪʝʨʥʘʪ ʚ ʂʦʞʫʭʦʚʦ. ɿʜʘʥʠʝ 

ʫʜʠʚʣʷʝʪ ʠ ʧʦʨʘʞʘʝʪ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʬʦʨʤʘʤʠ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ ʰʢʦʣ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɺʦʩʭʠʱʘʝʪ ʣʝʛʢʦʩʪʴ ʠ ʩʤʝʣʦʩʪʴ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ -  ʧʷʪʴ 

ʢʦʨʧʫʩʦʚ ʥʘʥʠʟʘʥʳ ʥʘ ʛʘʣʝʨʝʶ, ʧʦʣʫʢʨʫʛʦʤ ʩʦʝʜʠʥʷʶʱʫʶ ʠʭ ʥʘ 

ʫʨʦʚʥʝ ʚʪʦʨʦʛʦ ʵʪʘʞʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʦʙʳʯʥʦʩʪʴ ʬʦʨʤ, ʰʢʦʣʴʥʦʝ 

ʟʜʘʥʠʝ ʠʤʝʝʪ ʯʝʪʢʫʶ ʧʨʦʜʫʤʘʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʷʪʴ 

ʢʦʨʧʫʩʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ - ʪʨʠ ʞʠʣʳʭ, ʰʢʦʣʫ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʢʦʨʧʫʩ, ʛʜʝ ʚʦʣʴʛʦʪʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠ ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ, ʠ ʙʘʩʩʝʡʥ, ʠ 

ʘʢʪʦʚʳʡ ʟʘʣ, ʠ ʢʨʫʞʢʦʚʳʝ, ʘ ʪʘʢʞʝ ʤʝʜʠʮʠʥʩʢʠʡ ʙʣʦʢ, 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʩʪʦʣʦʚʘʷ, ʤʫʟʝʡ ʠ ʙʠʙʣʠʦʪʝʢʘ. ʎʝʥʪʨʦʤ ʢʦʤʧʦʟʠʮʠʠ 

ʟʜʘʥʠʷ ʠ ʛʣʘʚʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʘʪʨʠʫʤ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʚʠʜ ʥʘ ʚʩʝ ʦʩʥʦʚʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ. 

ʂʨʳʰʘ ʘʪʨʠʫʤʘ ï ʵʪʦ ʦʪʢʨʳʪʘʷ ʪʝʨʨʘʩʘ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʩʷ ʧʨʠʣʝʛʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠ ʦʢʨʝʩʪʥʦʩʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘʨʫʙʝʞʥʳʭ ʰʢʦʣ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ 

ʥʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʴʝʨʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʠ ʥʝʦʰʪʫʢʘʪʫʨʝʥʥʳʡ ʢʠʨʧʠʯ. ʅʝʨʝʜʢʦ ʢʦʥʩʪʨʫʢʮʠʷ ʰʢʦʣʴʥʦʛʦ  

ʟʜʘʥʠʷ ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʤʦʜʫʣʝʡ (ʧʘʥʝʣʝʡ, ʱʠʪʦʚ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʭʚʘʪʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʩʦʦʨʫʞʝʥʠʷ. 

ɺʥʫʪʨʝʥʥʷʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʘʥʠʡ ʟʘʩʣʫʞʠʚʘʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʴʝʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʝʡ ï ʩʪʨʝʤʣʝʥʠʝ ʢ ʯʘʩʪʦʡ ʩʤʝʥʝ 

ʟʘʥʷʪʠʡ ʠ ʩʚʦʙʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʰʢʦʣʴʥʳʭ 

ʟʜʘʥʠʷʭ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʥʠʨʦʚʢʘ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 

ʧʨʦʩʪʦʨʥʳʤ ʟʘʣʦʤ, ʦʢʨʫʞʸʥʥʳʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʙʦʣʝʝ ʤʝʣʢʠʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʫʯʝʙʥʦʡ ʠ 

ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʩʨʝʜʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʚʠʞʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʙʠʣʴʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʰʢʘʬʦʚ. ɼʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ ʢʘʢ ʮʝʥʪʨʦʚ ʦʙʱʝʥʠʷ ʠ ʢʫʣʴʪʫʨʳ ʞʠʣʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ. ʕʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʛʨʘʤʦʪʥʦʡ 
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ʧʣʘʥʠʨʦʚʢʝ ʰʢʦʣʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʘʚʪʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʙʣʠʦʪʝʢʠ, ʩʧʦʨʪʟʘʣʘ, ʤʘʩʪʝʨʩʢʠʭ.  

ʆʯʝʥʴ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝʛʦʜʥʷʰʥʝʡ ʰʢʦʣʳ 

ʩʪʘʥʦʚʠʪʩʷ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʧʨʠʨʦʜʳ ʠ ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʢʘʩʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ 

ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ çʚʧʠʩʳʚʘʥʠʷè ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʲʝʤʘ ʚ ʣʘʥʜʰʘʬʪ, 

ʩʢʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ çʨʘʩʢʨʳʪʠʷè ʠʥʪʝʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʚʩʝʛʦ ʟʜʘʥʠʷ ʠʟʥʫʪʨʠ ʥʘ ʧʨʠʨʦʜʥʦʝ ʦʢʨʫʞʝʥʠʝ ʠ ʚʢʣʶʯʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʈʘʟʥʦʧʣʘʥʦʚʘʷ ʠ ʙʦʛʘʪʘʷ ʧʦ ʬʦʨʤʘʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʩʨʝʜʘ ʩʦʟʜʘʝʪ ʦʯʝʥʴ ʟʥʘʯʠʤʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʟʘʨʷʜ ʫ ʫʯʘʱʠʭʩʷ, ʠ ʥʘʦʙʦʨʦʪ, ʦʜʥʦʨʦʜʥʘʷ ʠ ʙʝʟʣʠʢʘʷ 

ʩʨʝʜʘ ʚʳʟʳʚʘʝʪ ʫ ʜʝʪʝʡ ʘʥʪʠʧʘʪʠʶ ʠ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʝʥʠʶ 

ʠ ʩʘʤʦʡ ʰʢʦʣʝ. 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʰʢʦʣ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʜʫʤʳʚʘʣʠʩʴ ʥʘʜ ʪʝʤ, ʯʪʦ ʟʜʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʠʟʚʦʜʠʪ ʥʘ ʫʯʝʥʠʢʦʚ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʩʭʦʞʝʝ ʩ ʚʧʝʯʘʪʣʝʥʠʝʤ ʦʪ ʣʠʯʥʦʩʪʠ ʫʯʠʪʝʣʷ, 

ʨʘʩʩʢʘʟʳʚʘʷ ʚʦʩʧʠʪʘʥʥʠʢʘʤ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʦʙ 

ʦʪʥʦʰʝʥʠʠ ʢ ʩʦʮʠʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ, ʦʙʨʘʟʦʚʳʚʘʷ ʠʭ ʜʫʭʦʚʥʦ. 

ʇʨʦʝʢʪʳ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʟʘʜʘʯʘʤ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʞʠʣʦʡ ʩʨʝʜʳ, ʵʩʪʝʪʠʯʝʩʢʠʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ʍʦʪʝʣʦʩʴ ʙʳ, ʯʪʦʙʳ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʚ ʥʘʰʝʤ 

ʨʝʛʠʦʥʝ ʫʜʝʣʷʣʦʩʴ ʩʦʮʠʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʘ ʢʦʥʢʨʝʪʥʦ ï 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ʜʣʷ ʜʝʪʝʡ. ʉʵʢʦʥʦʤʠʚ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʦʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʤʳ 

ʵʢʦʥʦʤʠʤ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʚʣʦʞʝʥʠʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʮʚʝʪʘʥʠʝ 

ʥʘʰʝʡ ʩʪʨʘʥʳ. ɿʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʘʢʪʫʘʣʴʥʳ ʤʥʦʛʦ ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠ ʫʨʦʚʥʶ, ʠ ʤʝʪʦʜʠʢʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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Aʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʧʘʨʢʦʚʦʢ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʤʠʢʨʦʨʘʡʦʥʘʭ 

ʛʦʨʦʜʘ ʁʦʰʢʘʨ-ʆʣʳ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ 

ʧʘʨʢʦʚʢʠ ʚ ʨʘʤʢʘʭ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʚ ʞʠʣʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʁʦʰʢʘʨ-ʆʣʳ. 

 

PARKING - ACTUAL PROBLEMS OF THE MODERN CITY 

 

Abstract 

The article deals with modern and effective methods for solving the 

issue of parking spaces, the results of the survey and a proposal for placing 

the parking developing districts of the city of Yoshkar-Ola. The aim of the 

project is to develop a parking within the final qualifying work. It offers 

one of the modern methods of solving the problem of parking in the 

residential area of the city of Yoshkar-Ola. 

 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʛʦʨʦʜʘʭ ʚʩʪʘʣʘ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʩʪʦʷʥʦʢ. ʅʝ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʣ ʛ. ʁʦʰʢʘʨ-ʆʣʘ.  ʉ 

ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʠ ʯʠʩʣʘ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʢʦʚʢʘʭ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʨʘʩʪʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. 

ʕʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ: ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʩʫʞʝʥʠʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠʟ-ʟʘ ʨʷʜʦʚ ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʧʦʨʯʘ ʛʘʟʦʥʦʚ ʚʦ ʜʚʦʨʘʭ. [1] 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʩʪʦʷʥʦʢ ʥʝ ʤʦʛʫʪ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪʘʭ.  

ɼʣʷ ʘʥʘʣʠʟʘ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ, ʧʨʦʚʝʜʝʥ ʩʦʮʦʧʨʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʪʝʤʘ ʚʦʧʨʦʩʦʚ: 

ʠʩʧʳʪʳʚʘʶʪ ʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʢʦʚʢʘʭ; ʛʜʝ ʠʤʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳ ʧʘʨʢʦʚʢʠ; ʢʘʢʦʡ ʚʠʜ ʘʚʪʦʩʪʦʷʥʦʢ ʧʨʝʜʧʦʯʠʪʘʶʪ; 

ʩʦʛʣʘʩʥʳ ʣʠ ʦʧʣʘʯʠʚʘʪʴ ʧʘʨʢʦʚʢʫ. 
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ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʩʦʩʪʘʚʠʣʦ 95 ʯʝʣʦʚʝʢ. 

ʈʝʩʧʦʥʜʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 39 ʣʝʪ - 97%, ʦʪ 40 ʜʦ 60 ʣʝʪ - 3%. 

ɸʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʦʩʪʦʷʥʥʦ ʫʧʨʘʚʣʷʶʪ ï 38%, ʠʥʦʛʜʘ ï 22%, ʥʝ 

ʫʧʨʘʚʣʷʶʪ - 40% ʦʧʨʦʰʝʥʥʳʭ.  ʀʩʧʳʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʢʦʚʢʘʭ 90% ʦʧʨʦʰʝʥʥʳʭ. ʅʘ ʚʦʧʨʦʩ çɻʜʝ ʠʤʝʥʥʦ 

ɺʳ ʠʩʧʳʪʳʚʘʝʪʝ ʥʝʜʦʩʪʘʪʦʢ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ?è 40% ʦʧʨʦʰʝʥʥʳʭ 

ʜʘʣʠ ʦʪʚʝʪ çʨʷʜʦʤ ʩ ʜʦʤʦʤè, 34% çʨʷʜʦʤ ʩ ʤʝʩʪʦʤ ʫʯʝʙʳè, 8% 

çʨʷʜʦʤ ʩ ʨʘʙʦʪʦʡè. ʅʘ ʚʦʧʨʦʩ ʢʦʪʦʨʳʡ ʪʨʝʙʦʚʘʣ ʙʝʟʚʘʨʠʘʥʪʥʦʛʦ 

ʦʪʚʝʪʘ çʂʘʢ ɺʳ ʩʯʠʪʘʝʪʝ, ʚ ʢʘʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʘ ʥʦʚʘʷ 

ʧʘʨʢʦʚʢʘ?è, ʧʦʯʪʠ ʚʩʝ ʦʪʚʝʪʠʣʠ ï ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʊʘʢ ʞʝ 

ʙʳʣʠ ʦʪʚʝʪʳ çʤʠʢʨʦʨʘʡʦʥ ʉʦʤʙʘʪʭʝʡè, çʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʛʦʨʦʜʘè. 

ʇʨʝʜʣʦʞʝʥʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʪʠʧ 

ʘʚʪʦʩʪʦʷʥʢʠ: 42% ʦʧʨʦʰʝʥʥʳʭ ʚʳʙʨʘʣʠ ʦʪʢʨʳʪʳʝ ʧʘʨʢʦʚʦʯʥʳʝ 

ʤʝʩʪʘ, 30% ʟʘʢʨʳʪʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʧʘʨʢʦʚʢʫ, 16% ʧʦʜʟʝʤʥʫʶ ʚ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ, 11% ʦʪʢʨʳʪʳʝ ʦʭʨʘʥʷʝʤʳʝ. ʅʘ ʚʦʧʨʦʩ 

çʉʦʛʣʘʩʥʳ ʣʠ ɺʳ ʦʧʣʘʯʠʚʘʪʴ ʧʘʨʢʦʚʦʯʥʦʝ ʤʝʩʪʦ?è ʦʪʚʝʪʠʣʠ 63% 

çʩʦʛʣʘʩʝʥ, ʝʩʣʠ ʮʝʥʘ ʨʘʟʫʤʥʘè, 13% çʢʦʥʝʯʥʦ ʩʦʛʣʘʩʝʥè, 24% çʥʝ 

ʩʦʛʣʘʩʝʥè.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʛʦʨʦʜ ʥʫʞʜʘʝʪʩʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʭ ʧʘʨʢʦʚʢʘʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʥʝʦʙʭʦʜʠʤʳ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʜʝʬʠʮʠʪʘ ʩʪʦʷʥʦʢ.  

ʅʫʞʥʦ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʧʳʪ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʫʩʧʝʰʥʦ ʦʧʨʘʚʜʘʚʰʠʭ ʩʝʙʷ.  

ɺ ʩʚʷʟʠ ʩ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚ ʛʦʨʦʜʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʥʦʚʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ï ʌʝʩʪʠʚʘʣʴʥʳʡ, 

ʄʦʣʦʜʝʞʥʳʡ, ʀʥʪʝʛʨʘʣ. ɿʘʩʪʨʘʠʚʘʶʪʩʷ ʥʦʚʳʤʠ ʤʥʦʛʦʵʪʘʞʥʳʤʠ 

ʞʠʣʳʤʠ ʜʦʤʘʤʠ. ɺʩʝ ʦʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʜʚʦʨʦʚʳʝ 

ʘʚʪʦʩʪʦʷʥʢʠ. ʉʝʡʯʘʩ ʤʥʦʛʠʝ ʩʝʤʴʠ ʠʤʝʶʪ ʥʝ ʦʜʠʥ, ʘ ʥʝʩʢʦʣʴʢʦ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʜʣʷ ʪʘʢʦʛʦ ʯʠʩʣʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʦʨʤʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʵʪʠʭ 

ʤʠʢʨʦʨʘʡʦʥʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʥʦʛʦʵʪʘʞʥʳʝ ʩʪʦʷʥʢʠ, 

ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʤʝʩʪʘʭ ʩ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʣʦʪʥʦʡ 

ʟʘʩʪʨʦʡʢʦʡ (ʎʝʥʪʨʘʣʴʥʳʡ ʨʳʥʦʢ ʛʦʨʦʜʘ, ʊʎ çɼʦʤ ɹʳʪʘè, 

çʇʫʢhʠʥʩʢʠʡè ʠ ʪ.ʜ.), ʛʜʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ 

ʫʯʘʩʪʢʦʚ, ʟʘʥʠʤʘʝʤʳʭ ʩʪʦʷʥʢʘʤʠ, ʫʩʪʨʦʡʩʪʚʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʤʥʦʛʦʷʨʫʩʥʳʭ ʧʘʨʢʦʚʦʢ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʘʚʪʦʩʪʦʷʥʦʢ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʧʨʦʝʟʜʘ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʨʘʟʚʦʨʦʪʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʧʨʦʝʟʜʥʳʭ ʢʘʨʤʘʥʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʘʚʪʦʤʦʙʠʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 
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ʤʝʩʪʫ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʥʘ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʧʘʨʢʦʚʦʢ ʨʦʪʦʨʥʦʛʦ ʪʠʧʘ ʥʘ 

ʤʝʩʪʝ ʜʚʫʭ ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʦʩʝʤʴ. [2] 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ, ʪʦʨʛʦʚʳʭ 

ʮʝʥʪʨʦʚ, ʦʬʠʩʥʳʭ ʟʜʘʥʠʡ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʜʟʝʤʥʳʝ 

ʩʪʦʷʥʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ. ʂ 

ʪʦʤʫ ʞʝ ʧʦʜʟʝʤʥʳʝ ʧʘʨʢʦʚʢʠ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʝ, ʯʝʤ ʥʘʟʝʤʥʳʝ 

ʩʪʦʷʥʢʠ, ʪʘʢ ʢʘʢ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʠʟ ʥʠʭ ʚʳʚʦʜʷʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ. [3] 

ʉʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʧʦʤʦʞʝʪ ʛʨʘʤʦʪʥʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʥʘ 

ʫʨʦʚʥʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ.  ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʦʷʥʦʢ ʥʫʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩ ʟʘʧʘʩʦʤ, ʚ ʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʘ 

ʨʦʩʪʘ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʩʪʦʷʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʢʘʞʜʦʛʦ ʪʠʧʘ ʘʚʪʦʩʪʦʷʥʦʢ, ʘ ʪʘʢʞʝ 

ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ʋɼʂ 551.22    

ʆ ʇʋʊʀ  ʋʃʋʏʐɽʅʀʗ  ʂɸʏɽʉʊɺɸ  ɾʀɿʅʀ  ɾʀʊɽʃɽʁ 

ʉɽʃʀʊɽɹʅʓʍ   ɿʆʅ,   ʇʆʉɽʃɽʅʀʁ  ʍʄɸʆ  ʖɻʈʓ, ɺ ʈɸʁʆʅɸʍ  

ɻɸɿʆʅɽʌʊɽɼʆɹʓʏʀ 

ɽ.ɸ. ɽʬʨʝʤʦʚʘ  

ʅʦʚʦʯʝʙʦʢʩʘʨʩʢʠʡ  ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ, ʏʫʚʘʰʠʷ 

ɸ.ʅ. ɾʠʨʝʥʢʦʚ 

ʉʫʨʛʫʪʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  ʫʥʠʚʝʨʩʠʪʝʪ, ʉʫʨʛʫʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʦʩʥʦʚʝ  ʤʘʪʝʨʠʘʣʘ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʨʘʙʦʪ ʚ 

ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ  ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʜʦʥè, ʘ ʪʘʢʞʝ c ʫʯʝʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ  ʚʳʟʚʘʥʥʳʭ ʠʥʪʝʥʩʠʚʥʳʤʠ  

ʥʝʬʪʝʛʘʟʦʨʘʟʨʘʙʦʪʦʢʘʤʠ ʚ  ʍʄɸʆ ʖɻʈɸ, ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦʩʝʣʝʥʠʡ ʧʫʪʝʤ   

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʦʚʝʪʨʠʚʘʝʤʦʡ ʟʦʥʦʡ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ  ʥʘ ʦʪʤʝʪʢʘʭ ʧʝʨʚʳʭ ʵʪʘʞʝʡ. ʇʨʝʜʣʦʞʝʥʳ  

ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  ʧʦʟʚʦʣʷʶʱʠʝ  

ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ  ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʟʦʥʝ 

ʣʦʢʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. 

 

ABOUT  TOWARDS  IMPROVING THE QUALITY LIFE OF 

INHABITANTS OF RESIDENTIAL  AREAS, SETTLEMENT   KHMAO  

UGRA   IN    AREAS OF  GAS-OIL PRODUCTION 

Abstract 

Based on material previously completed contractual work [1] in the 

framework of the federal target  program "Radon", and c taking into 

account the environmental changes caused by intense gas-oil production 

KMAO UGRA, proposed directions for improvement of ecological 

situation of settlements through the construction of buildings and structures 

with ventilated area located at elevations first floors. Directions civil 

engineering structures that reduce the operating costs of continuous 

restoration work of urban development in the area of local crustal fault. 

 

ɺ  ʩʚʷʟʠ ʩ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢʪʫʨ ʟʝʤʥʦʡ 

ʢʦʨʳ,    ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʨʳ, ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʥʘ     

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ  ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʦʙʲʝʢʪʦʚ   ʛʘʟʦʥʝʬʪʝʜʦʙʳʯʠ,   

ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ     ʞʠʣʳʭ ʧʦʩʝʣʝʥʠʡ,  ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ 

ʚʳʟʳʚʘʶʱʠʭ ʥʘʨʫʰʝʥʠʷ  ʧʨʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
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ʚʳʧʦʣʥʝʥʳ ʥʘ ʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʘʵʨʦʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ  (ʨʠʩ. 1-5) [1]. 

 

 
 

ʂ ʧʨʠʯʠʥʘʤ ʧʨʦʷʚʣʝʥʠʷ  ʘʥʦʤʘʣʴʥʳʭ  ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʘʙʣʶʜʘʝʤʳʤʠ ʧʦʜʚʠʞʢʘʤʠ (ʨʘʟʣʦʤʘʤʠ) ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʖʛʨʳ ʧʦ-ʚʠʜʠʤʦʤʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ  ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʝʝ  

ʪʝʨʨʠʪʦʨʠʠ. ʖʛʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ɿʘʧʘʜʥʦ ï ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ,  

ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ  ʛʨʫʥʪʦʚʳʭ ʚʦʜ  ʧʨʠ ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʛʨʫʥʪʦʚ ʚʳʨʘʞʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʥʘʣʠʯʠʝʤ ʧʨʦʩʣʦʝʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʡʪʨʠʪʘ, 
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ʧʦʛʨʝʙʝʥʥʳʭ ʪʦʨʬʦʚ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʤʝʣʢʠʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʯʪʠ ʧʦʣʥʦʝ 

ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ.  ʇʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʦʯʝʥʥʦʡ ʠ ʟʘʪʦʨʬʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʖʛʨʝ ʜʦʩʪʠʛʘʝʪ 85 % ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʦʵʪʦʤʫ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ  ʟʘʚʦʜʥʝʥʥʦʩʪʠ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜ,   ʩʦʜʝʨʞʘʱʠʭ ʢʘʢ ʩʪʘʙʠʣʴʥʳʝ 

ʪʘʢ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ: ʊ - ʪʨʠʪʠʡ ʠ ʫʛʣʝʨʦʜ ʩ ʘʪʦʤʥʳʤ ʚʝʩʦʤ 

14 (14ʉ) ʠ ʜʨʫʛʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʧʨʠʤʝʨ, ʨʘʜʦʥ [2] 

ʟʥʘʯʠʪʝʣʴʥʦʝ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ   ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʪʝʣʝʡ,  

ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ.  ʇʦ ʚʦʧʨʦʩʫ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʦʣʢʦʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ:  ʚ IV   ʚ. ʜʦ ʥ.ʵ. ɸʨʠʩʪʦʪʝʣʝʤ ʙʳʣʦ ʟʘʤʝʯʝʥʦ,  ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʤʝʩʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ ʠ ʷʚʣʝʥʠʡ     ʩʚʷʟʘʥʥʳʭ   ʩ 

ʧʨʦʩʘʯʠʚʘʥʠʝʤ   ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʯʝʨʝʟ ʛʨʫʥʪʳ ʠ ʠʭ ʥʘʢʦʧʣʝʥʠʷ  

ʚ ʧʫʩʪʦʪʘʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. ʇʦ  ʩʦʜʝʨʞʘʥʠʶ (ʥʘʢʦʧʣʝʥʠʶ) ʚ ʚʦʜʝ 

ʜʝʡʪʝʨʠʷ ʠ ʪʨʠʪʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ,     ʩʫʜʷʪ ʦ ʚʦʟʨʘʩʪʝ ʪʝʨʨʠʪʦʨʠʠ 

ʝʝ ʧʨʝʙʳʚʘʥʠʷ.     ʅʘʭʦʜʷʩʴ ʚ  ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ,  ʩ  

ʧʦʯʪʠ ʧʣʦʩʢʠʤ ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ ʩʣʘʙʦʥʘʢʣʦʥʝʥʥʳʤ ʢ ʩʝʚʝʨʫ, 

ʖʛʨʘ   ʥʘʭʦʜʠʪʩʷ ʚ   ʙʝʩʩʪʦʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ  ʚʳʩʦʢʠʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ,    ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʜʝʩʴ  ʧʨʝʚʳʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ  ʟʥʘʯʠʪʝʣʴʥʦʛʦ  ʩʢʦʧʣʝʥʠʷ ʚʦʜʳ,  ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ  ʯʘʩʪʦ  ʚʳʰʝ ʥʘʟʥʘʯʘʝʤʦʡ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʦʚ.  ʉʢʦʧʣʝʥʠʝ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ  ʥʘʢʦʧʣʝʥʠʶ 

ʟʘʛʨʷʟʥʝʥʠʡ   ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʧʦʯʚʝ  ʠ ʨʦʩʪʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʞʠʪʝʣʝʡ  ʨʘʟʣʠʯʥʳʤʠ ʙʦʣʝʟʥʷʤʠ,  ʦʩʦʙʝʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʦʥʘʭ 

ʣʦʢʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʛʨʫʥʪʘ. 

 

 
 

ʈʠʩ. 6  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʝʚ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ     

(ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʛ. ʉʫʨʛʫʪʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʣʦʢʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ - 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʣʫʯʘʝʚ ʩʤʝʨʪʥʦʩʪʠ ʦʪ     ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ. 1 ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʧʨʦʞʠʚʘʚʰʠʭ ʚ ʧʦʜʲʝʟʜʘʭ ʜʦʤʦʚ 

ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ; 1 - 4 - 6; 2Å 3; 3 - 2; 4 ï 1; 5 - ʤʠʢʨʦʨʘʡʦʥʳ ʛʦʨʦʜʘ; 6 - 

ʣʦʢʘʣʴʥʳʝ ʨʘʟʣʦʤʥʳʝ ʩʪʨʫʢʪʫʨʳ) 

 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʠ ʚ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ ʢ    ʨʘʟʣʠʯʥʳʤ ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʷʤ 

ʚʦʜʳ, ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʚʦʡʩʪʚʘʭ ʛʠʜʨʘʪʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʚʦʜʝ ʩʚʷʟʝʡ (ʠʦʥʥʦʡ ʠ 

ʢʦʚʘʣʝʥʪʥʦʡ, ʚʦʜʦʨʦʜʥʦʡ ʠ ʩʠʣ  ɺʘʥ ʜʝʨ ɺʘʘʣʴʩʘ). ʍʠʤʠʢʦ - ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʡ  ʭʘʨʘʢʪʝʨ  ʠʟʤʝʥʝʥʠʷ  ʵʪʠʭ   ʩʠʣ ʨʦʪʤʝʯʘʝʪʩʷ ʚ  ʧʦʣʝ 

ʃʫʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ  ʟʘʚʦʜʥʝʥʥʦʡ ʤʘʩʩʦʡ,  ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ:    ɺʦʩʪʦʯʥʦ-

ʊʘʨʢʦʩʘʣʠʥʩʢʦʛʦ, ʌʝʜʦʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ 

ʚʙʣʠʟʠ  ʛ.ʉʫʨʛʫʪʘ. ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ   ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪʦʫʧʨʫʛʦʛʦ, ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʠ  GPS- ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʦʜʘ [1], ʚ ʨʝʟʫʣʴʪʘʪʝ    ʫʩʪʘʥʦʚʣʝʥʘ 

ʨʠʪʤʠʯʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ  ʘʢʪʠʚʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʣʦʤʘ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚʙʣʠʟʠ ʛ.ʉʫʨʛʫʪʘ (ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʜʝʬʦʨʤʘʮʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʘ).   ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ: ʠʟʤʝʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʨʙʠʪʳ ʃʫʥʳ, ʪʘʢ ʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʣʦʤʥʳʭ ʟʦʥ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ, 

ʨʠʪʤʳ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʨʠʪʤʘʤʠ ʣʫʥʥʳʭ 

ʧʨʠʣʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ: ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘʚʪʦʜʦʨʦʛ ʠ ʜʨʫʛʦʝ,  ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ  ʜʝʬʦʨʤʘʮʠʡ   ʚ ʤʝʩʪʘʭ  ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢʪʫʨ ʤʝʩʪʥʦʩʪʠ    ʠʤʝʶʱʠʭ ʧʨʠʨʦʜʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʊʘʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʶʪ  ʛʨʘʬʠʢʠ  

ʠʟʤʝʥʝʥʠʷ ʧʨʠʣʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS- ʧʨʠʝʤʥʠʢʦʚ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.7. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʠ ʧʨʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʝ, ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ,   ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʇʇɼ),  ʚ ʦʩʥʦʚʘʥʠʝ ʟʘʢʘʯʠʚʘʶʪ ʪʦʚʘʨʥʫʶ ʚʦʜʫ ʠ ʚʦʜʫ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʩʝʥʦʤʘʥʩʢʘʷ ʚʦʜʘ), ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʷʚʣʝʥʠʶ ʧʦʚʳʰʝʥʥʦʡ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ  ʛʨʫʥʪʘ ʚ ʟʦʥʘʭ ʣʦʢʘʣʴʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʚʳʟʳʚʘʷ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʘʭ, ʧʨʠʜʦʤʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʜʨʫʛʦʝ,  ʦʜʥʦʚʨʝʤʝʥʥʦ   ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ  

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʦʥʳ ʧʨʦʞʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ   ʪʘʢʞʝ - 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʛʨʫʥʪʘʭ ï 

ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦ ʛʣʫʙʠʥʝ ʠ ʦʩʣʦʞʥʝʥʥʳʭ ʣʠʥʟʘʤʠ  (ʈʠʩ. 8).   
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ʈʠʩ.7. ɻʨʘʬʠʢʠ ʧʨʠʣʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘ 

ʉʫʨʛʫʪʩʢʦʤ ʧʦʣʠʛʦʥʝ          ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  GPS-ʧʨʠʝʤʥʠʢʦʚ.        

ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʙʘʟʳ: ʘ - I - 4 (ʪʦʯʢʠ   ʨʘʩʧʦʣʦʞʝʥʳ  ʥʘ ʙʦʨʪʘʭ 

ʨʘʟʣʦʤʘ),   6-5-9(ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʘʥʘʣʦʛʠʯʥʦ               ʩʣʫʯʘʶ ʘ), ʚ-

1-3 (ʦʜʥʘ ʪʦʯʢʘ   ʥʘ ʙʦʨʪʫ  ʨʘʟʣʦʤʘ, ʜʨʫʛʘʷ - ʚʥʫʪʨʠ ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ),  

ɻ - 2 ï 4      (ʨʘʩʧʦʣʦʞʝʥʠʝ  ʪʦʯʝʢ ʘʥʘʣʦʛʠʯʥʦ  ʩʣʫʯʘʶ  ʚ) ʜ - 2 - 3 - 

(ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ  ʚʥʫʪʨʠ ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ),   ʝ - 7 ï 3 

(ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ             ʘʥʘʣʦʛʠʯʥʦ ʩʣʫʯʘʶ ʜ  ʞ - MI - ʄ2 (ʪʦʯʢʠ 

ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʣʦʢʘʣʴʥʦʡ ʨʘʟʣʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ);  ʢʨʠʚʳʝ: I6-5-

9(ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʘʥʘʣʦʛʠʯʥʦ    ʩʣʫʯʘʶ ʘ),   - ʫʜʣʠʥʝʥʠʷ, 2 - 

ʧʨʝʚʳʰʝʥʠʷ, 3 -ʧʨʠʣʠʚʦʚ, 4 - ʧʦʣʠʥʦʤʠʥʘʣʴʥʘʷ ʧʨʝʚʳʰʝʥʠʡ, 5 ï 

ʧʦʣʠʥʦʤʠʥʘʣʴʥʘʷ ʫʜʣʠʥʝʥʠʡ)* [1] 

 

 
ʈʠʩ.8. 

 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ  ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ,  ʞʠʣʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  ʚ  ʨʘʟʣʦʤʥʳʭ ʟʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ ʖʛʨʳ  ʚ ʨʘʙʦʯʝʤ 

ʩʦʩʪʦʷʥʠʠ,  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʞʝʛʦʜʥʦ ʨʘʩʭʦʜʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʦʜʥʘʢʦ ʧʨʠ çʩʣʘʙʳʭè, ʯʘʩʪʦ ʟʘʪʦʨʬʦʚʘʥʥʳʭ ʛʨʫʥʪʘʭ (R ʛʨ. = 

0,02 é 0,2 ʄʇʘ) ʠ ʟʘʙʦʣʦʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʤʦʥʪʳ ʚ ʵʪʠʭ ʟʦʥʘʭ 

ʥʦʩʷʪ ʥʝʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʚʳʟʚʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ   ʨʘʟʣʦʤʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ,  ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ  ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ:  1-ʝ 

ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʨʘʟʣʦʤʦʚ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

2-ʝ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʝʞʘʶʱʝʝ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦ 

ʚʚʦʜʘ ʚ  ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ)  ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ  ʚ ʵʪʠʭ ʟʦʥʘʭ,   ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʫʯʘʩʪʢʦʚ 
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ʪʝʨʨʠʪʦʨʠʠ ʚʳʟʚʘʥʥʳʭ  ʧʨʠʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ 

ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʝ  ʚ ʤʦʩʪʦʩʪʨʦʝʥʠʠ (ʨʠʩ. 9.) 

 

   

   
 

ʈʠʩ.9. 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʟʚʘʥʦ  

ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ (ʧʦʯʪʠ ʧʦʣʥʳʤ 

ʚʦʜʦʥʘʩʳʱʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ  ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ    ʢ 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʝ ʟʝʤʣʠ)  ʠ  ʥʘʣʠʯʠʝʤ ʨʘʟʣʦʤʥʳʭ ʟʦʥ,    ʜʣʷ  

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʪʝʣʝʡ  -  ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ  ʟʦʥʳ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ   ʚ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʷʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʘ  ʥʘ ʩʚʦʙʦʜʥʦʤ ʫʯʘʩʪʢʝ ʩʦʦʨʫʞʝʥʠʷ - ʚ ʫʨʦʚʥʝ ʧʝʨʚʦʛʦ 

ʵʪʘʞʘ. ʇʨʠʤʝʨʘʤʠ  ʧʨʝʜʣʘʛʘʝʤʦʛʦ ï ʫʜʘʯʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʨʝʰʝʥʠʷ   ʩʪʨʦʠʪʝʣʴʩʪʚʘ   ʟʜʘʥʠʡ ʩʣʫʞʘʪ ʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʘ  

çɺʝʨʰʠʥʘè ʚ ʛ.ʉʫʨʛʫʪʝ (ʨʠʩ.10), ʩʪʘʨʦʛʦ ʉʫʨʛʫʪʘ (ʨʠʩ.11),  

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʷ ʚ ʏʝʭʠʠ (ʨʠʩ.12) ʠ ʜʨʫʛʠʝ ʩʪʨʦʝʥʠʷ. 

 

         
 

ʈʠʩ.10.     ʈʠʩ.11.  ʈʠʩ.12. 

 

ʅʘʣʠʯʠʝ ʧʨʦʚʝʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʟʜʘʥʠʷ (ʩʚʦʙʦʜʥʳʡ ʫʨʦʚʝʥʴ 

ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʩʪʨʦʝʥʠʷ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʞʠʪʝʣʝʡ ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ ʟʦʥʘ ʟʘʛʨʷʟʥʝʥʠʷ (ʨʠʩ. 13, 14),     

ʦʜʥʦʚʨʝʤʝʥʥʦ  ʧʦʚʳʰʘʝʪʩʷ ʠ  ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʵʢʩʪʝʨʴʝʨʘ ʟʜʘʥʠʷ. 
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ʈʠʩ.13.       ʈʠʩ.14. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʟʦʥʳ ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʠ ʪʦʡ 

ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ. ʉʪʘʚʷʪʩʷ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ 

ʧʦʨʦʡ ʪʨʫʜʥʦ ʥʘʡʪʠ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ. 

 

ZONES OF CONSERVATION OF CULTURAL HERITAGE AS A 

SUBJECT OF DESIGN 

Abstract 

Considered areas of protection of cultural heritage, which today are 

the subject of universal design in order to preserve the monuments of 

history and culture, as well as the environment in which they are located. 

Raises the question as to which are sometimes difficult to find a definite 

answer. 

 

ʇʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ ʟʦʥ ʦʭʨʘʥʳ ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ  (ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʜʘʚʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʜʝʡʩʪʚʫʶʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʇʦʥʷʪʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʚʧʝʨʚʳʝ 

ʧʦʷʚʠʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ 20-ʭ ʛʦʜʦʚ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʠʟʤʝʥʥʦ 

ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʫʩʪʨʦʡʩʪʚʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʢ ʥʠʤ 

ʧʨʠʙʘʚʠʣʠʩʴ ʧʨʘʚʠʣʘ ʜʣʷ ʟʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪ. ʝ. ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ. ʕʪʦ ʦʟʥʘʯʘʣʦ 

ʧʨʠʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʜʘʯʘʤ 

ʦʭʨʘʥʳ ʧʘʤʷʪʥʠʢʦʚ. ʉʦʯʝʪʘʥʠʝ ʟʘʜʘʯ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʦʧʨʝʜʝʣʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʟʦʥ ʦʭʨʘʥʳ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. 

ɺʩʝ ʵʪʠ ʟʦʥʳ ʢʘʢ ʚʟʘʠʤʦʫʚʷʟʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʠʯʘʶʪʩʷ ʨʝʞʠ-

ʤʘʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʩʚʦʝ-

ʦʙʨʘʟʠʷ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʨʝʛʣʘʤʝʥʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʚʩʝʛʜʘ ʣʠ ʦʥ ʚʳʧʦʣʥʷʝʪʩʷ? 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʦʥʳ ʦʭʨʘʥʳ ʜʝʣʷʪʩʷ ʥʘ ʦʭʨʘʥʥʳʝ ʟʦʥʳ, ʟʦʥʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʦʥʳ 
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ʦʭʨʘʥʷʝʤʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʢʨʦʤʝ ʪʦʛʦ ʚʳʜʝʣʷʶʪʩʷ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʦʚ. ʆʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʦʥ ʦʭʨʘʥʳ. 

ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʘ  ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 12.09.2015 N 972 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ 

ʟʦʥʘʭ ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ 

ʢʫʣʴʪʫʨʳ) ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘʩʪʦʷʱʝʝ ʇʦʣʦʞʝʥʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʧʨʦʝʢʪʘ ʟʦʥ ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʧʘʤʷʪʥʠʢʦʚ 

ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʙʱʠʝ 

ʧʨʠʥʮʠʧʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ 

ʨʝʛʣʘʤʝʥʪʘʤ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʡ ʫʢʘʟʘʥʥʳʭ ʟʦʥ.  

ʆʭʨʘʥʥʘʷ ʟʦʥʘ - ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʘʷ 

ʢ ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʘʤʷʪʥʠʢʘ ʠ ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʤʫ ʩʨʝʜʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ɺʝʣʠʯʠʥʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ: ʩ ʫʯʝʪʦʤ 

ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ; ʫʩʣʦʚʠʷʤʠ ʭʦʨʦʰʝʡ ʚʠʜʠʤʦʩʪʠ ʧʘʤʷʪʥʠʢʘ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʝʤʫ; ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʥʠʢʘ ʩ ʫʯʝʪʦʤ ʧʦʜʲʝʟʜʦʚ, ʧʝʰʝʭʦʜʥʳʭ ʧʦʜʭʦʜʦʚ 

ʠ ʩʪʦʷʥʦʢ ʪʨʘʥʩʧʦʨʪʘ, ʤʝʩʪ ʩʙʦʨʘ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʛʨʫʧʧ, ʨʘʟʤʝʱʝʥʠʷ 

ʚʠʜʦʚʳʭ ʧʣʦʱʘʜʦʢ; ʫʩʣʦʚʠʷʤʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʠ ʜʨ.  

ʆʭʨʘʥʥʘʷ ʟʦʥʘ ʚʢʣʶʯʘʝʪ ʢʨʦʤʝ ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ ʫʯʘʩʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʥʠʢʘ, 

ʧʨʘʚʠʣʴʥʦʡ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʢ ʤʫʟʝʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ ʢʫʣʴʪʫʨʥʦ-

ʟʨʝʣʠʱʥʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʪʦʨʛʦʚʦʛʦ ʠ ʜʨʫʛʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠʣʠ 

ʞʠʣʠʱʘ 

ɺ ʩʦʩʪʘʚ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʫʯʘʩʪʦʢ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʝʟʜʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʘ 

ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʅʦʚʛʦʨʦʜʝ 

ʦʛʨʘʥʠʯʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʫʣʠʮʳ, ʫ  ʮʝʨʢʚʠ ʌʝʜʦʨʘ 

ʉʪʨʘʪʠʣʘʪʘ ʥʘ ʈʫʯʴʝ, ʧʦʩʢʦʣʴʢʫ ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʦʟʜʘʶʪ ʢʦʣʝʙʘʥʠʷ ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʦʧʘʩʥʳʝ ʜʣʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʘʤʷʪʥʠʢʘ. 

ʀʟ ʧʨʝʜʝʣʦʚ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʜʦʣʞʥʳ ʚʳʚʦʜʠʪʴʩʷ, ʥʦ ʥʝ ʚʩʝʛʜʘ 

ʚʳʚʦʜʷʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʝʤʦʥʪʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʠ 

ʩʢʣʘʜʳ, ʥʘʥʦʩʷʱʠʝ ʬʠʟʠʯʝʩʢʠʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʘʤʷʪʥʠʢʫ, 

ʚʳʟʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʨʫʟʦʚʳʝ ʧʦʪʦʢʠ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʧʦʯʚʫ, 

ʘʪʤʦʩʬʝʨʫ ʠ ʚʦʜʦʝʤʳ. ɺ ʦʭʨʘʥʥʫʶ ʟʦʥʫ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʜʦʨʦʛʫ, ʥʦ 

ʪʨʫʜʥʝʝ ʩʦʢʨʘʪʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ. ʆʭʨʘʥʥʫʶ ʟʦʥʫ ʤʦʞʥʦ 

ʦʙʦʟʥʘʯʠʪʴ ʧʨʦʝʢʪʦʤ ʠ ʜʘʞʝ ʠʟʜʘʪʴ ʧʦʩʪʘʥʦʚʣʝʥʠʝ, ʥʦ ʪʨʫʜʥʝʝ ʝʸ 

ʩʘʤʫ ʦʭʨʘʥʠʪʴ, ʙʦʨʷʩʴ ʩ ʞʝʣʘʥʠʷʤʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʧʦʩʪʨʦʠʪʴ ʟʜʝʩʴ 

http://www.consultant.ru/document/Cons_doc_LAW_186038/
http://www.consultant.ru/document/Cons_doc_LAW_186038/
http://www.consultant.ru/document/Cons_doc_LAW_186038/
http://www.consultant.ru/document/Cons_doc_LAW_186038/
http://www.consultant.ru/document/Cons_doc_LAW_51040/94050c1b72b36222ea765a98f890b52187a0838c/#dst100589
http://www.consultant.ru/document/Cons_doc_LAW_51040/94050c1b72b36222ea765a98f890b52187a0838c/#dst100589
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ʥʝʯʪʦ ʚʝʣʠʢʦʝ ʚʦʧʨʝʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʨʝʛʣʘʤʝʥʪʫ. ʊʘʢ ʚ ʏʝʙʦʢʩʘʨʘʭ 

ʥʘ ʫʣ. ʂ. ɺʦʨʦʙʲʸʚʳʭ ʚʦʟʚʝʣʠ ʤʥʦʛʦʵʪʘʞʥʦʝ ʦʬʠʩʥʦʝ ʟʜʘʥʠʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʘʤʷʪʥʠʢʘʤʠ, ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʥʠʤ, ʥʠ ʩ ʢʝʤ ʠ ʥʠ ʩ ʯʝʤ ʥʝ 

ʩʯʠʪʘʷʩʴ (ʩʤ. ʬʦʪʦ 1).   ʊʦʛʜʘ ʟʘʯʝʤ ʚʩʝ ʵʪʠ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ 

ʚʳʧʦʣʥʷʝʤ?  

ɿʦʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

-ʪʝʨʨʠʪʦʨʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʦʢʨʫʛ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʧʘʤʷʪʥʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʢʠ, ʭʘʨʘʢʪʝʨʘ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠʣʠ 

ʧʨʠʨʦʜʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʧʘʤʷʪʥʠʢʘ, ʟʥʘʯʝʥʠʷ ʝʛʦ ʢʘʢ ʩʦʦʨʫʞʝʥʠʷ, 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʥʘʩʝʣʝʥʥʦʛʦ ʤʝʩʪʘ ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʝʡʩʷ. ɺ ʵʪʠʭ ʟʦʥʘʭ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʟʝʣʝʥʝʥʠʷ, ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥ-

ʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɿʦʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʩʦʢʨʘʱʸʥʥʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ) ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʘʤʷʪʥʠʢʠ ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ. 

ʕʪʠ ʟʦʥʳ  ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʟʘʢʨʝʧʣʝʥʠʶ ʟʥʘʯʝʥʠʷ ʚ ʥʝʡ ʧʘʤʷʪʥʠʢʦʚ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʚʦʝʦʙʨʘʟʥʳʝ ʯʝʨʪʳ ʛʦʨʦʜʘ, ʝʛʦ 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ ʤʘʩʰʪʘʙʥʳʭ ʩʦ-

ʦʪʥʦʰʝʥʠʡ ʚ ʧʣʘʥʠʨʦʚʢʝ ʠ ʟʘʩʪʨʦʡʢʝ, ʧʦ ʩʫʪʠ ʵʪʦ ʟʦʥʳ ʦʩʦʙʳʭ 

ʫʩʣʦʚʠʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʥʠ ʩʣʫʞʠʪ ʩʦʭʨʘʥʝʥʠʶ ʝʜʠʥʩʪʚʘ 

ʧʘʤʷʪʥʠʢʦʚ ʩ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʦʡ. 

ɺ ʟʦʥʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʣʘʥʠʨʦʚʢʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ, ʥʦ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʠ ʦʟʝʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʜʥʘʢʦ ʟʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʯʘʩʪʫʶ ʠʛʥʦʨʠʨʫʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʣʠ ʠʥʳʭ 

ʮʝʣʝʡ. ʉʚʝʞʠʡ ʧʨʠʤʝʨ ʚ ʏʝʙʦʢʩʘʨʘʭ: ʫ ɼʦʤʘ ʪʦʨʛʦʚʣʠ ʧʦ ʫʣ. ʂ. 

ʄʘʨʢʩʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʵʪʘʞʥʦʡ (10 ʵʪ.) ʚʩʪʘʚʢʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʨʧʫʩʘʤʠ ʄɺɼ ʚ ʟʦʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ 

ʥʝʜʘʣʝʢʦ ʦʪ ʠʟʚʝʩʪʥʳʭ  ʪʨʸʭʵʪʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ɺʝʜʷʥʠʥʘ ʀ.ɺ. ʠ   ʉʝʨʛʝʝʚʘ ʌ.ʉ. (ʩʤ. ʬʦʪʦ 2).  ʂʪʦ ʥʝʩʸʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʥʘʨʫʰʝʥʠʷ?  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ 

ʞʝʣʘʪʝʣʴʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʪʘʨʠʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʙʦʨʦʥʥʳʝ ʚʘʣʳ ʠ ʨʚʳ, ʢʨʝʧʦʩʪʥʳʝ ʩʪʝʥʳ ʠ ʙʘʰʥʠ, ʤʦʩʪʳ, 

ʥʘʙʝʨʝʞʥʳʝ, ʧʣʦʪʠʥʳ ʠ ʰʣʶʟʳ, ʫʯʘʩʪʢʠ ʟʘʤʦʱʝʥʠʷ ʠ ʜʨʫʛʦʝ 
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ʜʦʩʪʦʷʥʠʝ ʧʨʦʰʣʦʛʦ, ʝʩʣʠ ʪʘʢʦʝ ʙʳʣʦ. 

 ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʩʦʭʨʘʥʠʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʩʣʫʞʠʪʴ ʩʚʦʝʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʩʪʘʨʳʝ ʤʦʩʪʳ ʯʝʨʝʟ ʨʝʢʠ, ʨʝʯʢʠ, ʦʚʨʘʛʠ, ʢʨʝʧʦʩʪʥʳʝ ʨʚʳ 

ʠ ʨʫʯʴʠ. ʅʘʧʨʠʤʝʨ, ʨʝʩʪʘʚʨʠʨʦʚʘʥ ʪʨʝʭʧʨʦʣʝʪʥʳʡ ʢʘʤʝʥʥʳʡ ʤʦʩʪ 

ʯʝʨʝʟ ʨʦʚ ʟʝʤʣʷʥʦʛʦ ʢʨʝʤʣʷ ɹʝʣʦ-ʟʝʨʩʢʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʥʘʯʘʣʝ XVIII 

ʚ., ʘ ʪʘʢʞʝ ɼʚʦʨʮʦʚʳʡ ʤʦʩʪ ʯʝʨʝʟ ʗʫʟʫ ʚ ʄʦʩʢʚʝ. ʄʥʦʛʠʤ ʠʟʚʝʩʪʝʥ 

ʛʨʘʥʜʠʦʟʥʳʡ ʘʢʚʝʜʫʢ ʄʳʪʠʱʠʥʩʢʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ 

ʢʦʥʮʝ XVIII ʚ., ʘ ʪʘʢʞʝ ʤʦʩʪ ʚ ʂʘʣʫʛʝ ʯʝʨʝʟ ɹʝʨʝʟʫʡʩʢʠʡ ʦʚʨʘʛ. 

ʋʢʨʘʰʝʥʠʝʤ ʃʝʥʠʥʛʨʘʜʘ ʥʘʨʷʜʫ ʩ ʤʦʩʪʘʤʠ ʷʚʣʷʶʪʩʷ ʝʛʦ ʛʨʘʥʠʪʥʳʝ 

ʥʘʙʝʨʝʞʥʳʝ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʢʦʥʮʝ XVIII ʚ. ʆʙʣʠʢ ʛʦʨʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʘʙʝʨʝʞʥʳʝ ʗʨʦʩʣʘʚʣʷ, ʂʘʣʠʥʠʥʘ, ʋʛʣʠʯʘ. ɺ ʛʦʨʦʜʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʦʜʧʦʨʥʳʝ 

ʩʪʝʥʳ, ʣʝʩʪʥʠʮʳ (ɻʦʨʴʢʠʡ, ʊʦʨʞʦʢ, ɻʦʨʦʭʦʚʝʮ ʠ ʜʨ.). ɺ ʏʝʙʦʢʩʘʨʘʭ 

ʙʳʣʠ ʜʝʨʝʚʷʥʥʳʝ ʜʦʨʦʞʢʠ, ʣʝʩʪʥʠʮʳ ʠ ʥʝʙʦʣʴʰʠʝ ʤʦʩʪʠʢʠ ʯʝʨʝʟ 

ʤʘʣʝʥʴʢʠʝ ʨʝʯʫʰʢʠ, ʚʧʘʜʘʶʱʠʝ ʚ ɺʦʣʛʫ, ʠ ʵʪʦ ʪʦʞʝ ʧʝʯʘʪʴ ʠʩʪʦʨʠʠ. 

ʉʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʝʜʠʥʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʠ ʧʨʠʨʦʜʳ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʵʪʦʛʦ ʝʜʠʥʩʪʚʘ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ  ʚʳʜʝʣʷʶʪ ʟʦʥʳ ʦʭʨʘʥʷʝʤʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʣʠʯʥʳ; ʫ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʩʚʦʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ, ʭʦʪʷ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 

ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʧʨʠʤʝʨʥʦ ʦʜʥʠ ʠ ʪʝ ʞʝ. ʕʪʦ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, 

ʚʦʜʦʪʦʢʠ, ʚʦʜʦʝʤʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʣʦʪʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʢʦʥʯʘʷ ʦʙʰʠʨʥʳʤʠ ʧʦʣʷʤʠ ʠ ʣʫʛʘʤʠ. ʅʦ 

ʣʘʥʜʰʘʬʪ - ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʛʦʨʦʜʝ, ʵʪʦ ʚʩʝ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ; ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʚ ʣʘʥʜʰʘʬʪ ʢʨʦʤʝ 

ʧʨʠʨʦʜʳ ʚʭʦʜʷʪ ʧʦʩʝʣʢʠ ʠ ʩʝʣʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ɺʩʝ ʵʣʝʤʝʥʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʜʦʣʞʥʳ ʛʘʨʤʦʥʠʯʥʦ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʠ 

ʥʘʨʫʰʘʪʴ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ.  

ɿʘʜʘʯʘ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʘ - ʚʳʷʚʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʝʨʪʳ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ ʪʝʤ, ʚ ʝʜʠʥʩʪʚʝ ʩ ʢʦʪʦʨʳʤʠ 

ʚʦʟʥʠʢʣʠ, ʨʘʟʚʠʚʘʣʠʩʴ ʠ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʠ ʚʝʢʘ ʛʦʨʦʜ, ʝʛʦ ʟʘʩʪʨʦʡʢʘ ʠ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ 

ʯʘʩʪʝʥʴʢʦ ʥʝ ʚʥʝʤʣʝʪ ʵʪʦʤʫ. ɺ ʛ. ʏʝʙʦʢʩʘʨʳ ʤʳ ʫʞʝ ʠʛʥʦʨʠʨʫʝʤ 

ʩʚʦʝʦʙʨʘʟʠʝ ʣʘʥʜʰʘʬʪʘ, ʟʘʩʳʧʘʷ ʦʚʨʘʛʠ, ʢʘʢ-ʙʫʜʪʦ ʥʝʪ ʜʨʫʛʠʭ, ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ  ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʊʘʢ 

ʧʦʯʝʤʫ ʞʝ ʤʳ ʜʦʧʫʩʢʘʝʤ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʩʚʦʝʦʙʨʘʟʠʷ, ʨʘʟʨʫʰʝʥʠʝ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʩʥʦʚʳ ʛʦʨʦʜʘ? 
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ʆʩʥʦʚʥʦʝ, ʯʪʦ ʢ ʥʘʰʝʤʫ ʚʨʝʤʝʥʠ ʠʟʤʝʥʠʣʦ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 

ʧʨʠʨʦʜʥʳʝ ʯʝʨʪʳ ʣʘʥʜʰʘʬʪʘ, ð ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʚ ʝʝ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. ʅʦʚʳʝ ʞʠʣʳʝ ʤʘʩʩʠʚʳ, ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʜʦʨʦʛʠ ʠ ʤʦʩʪʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ,  ʤʦʞʝʪ ʙʳʪʴ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʫʱʝʨʙʥʳʤ ʜʣʷ 

ʣʘʥʜʰʘʬʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩ ʢʘʢʠʤ ʚʥʠʤʘʥʠʝʤ ʠ ʦʪʥʦʰʝʥʠʝʤ 

ʢ ʥʝʤʫ ʨʝʰʘʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠʣʠ 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʟʘʜʘʯʘ. 

 

 ʌʦʪʦ 1 

 

 ʌʦʪʦ 2 

 

ʄʥʦʛʠʝ ʛʦʨʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʦʪʢʨʳʪʳʤ ʣʘʥʜʰʘʬʪʦʤ, 

ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠ-

ʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʃʝʥʠʥʛʨʘʜ ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ - ʦʙʰʠʨʥʦʡ ʜʝʣʴʪʳ ʅʝʚʳ, 

ʨʘʟʚʠʪʳʭ ʢʘʥʘʣʦʚ ʠ ʢʨʫʧʥʳʭ ʧʘʨʢʦʚ. ɺ ʗʨʦʩʣʘʚʣʝ ʙʦʣʴʰʦʝ 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʦʙʦʩʪʨʝʥʥʘʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʜʦʣʠʥʘ 
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ʨʝʢʠ  ʂʦʪʦʨʦʩʣʠ) ʩʦʭʨʘʥʠʣʦ  ʧʨʠʨʦʜʥʳʝ  ʯʝʨʪʳ ʣʘʥʜʰʘʬʪʘ. ɸ ʢʘʢ 

ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʦʞʝʥ ʧʨʠʙʨʝʞʥʳʡ ʣʘʥʜʰʘʬʪ ʛ. 

ʏʝʙʦʢʩʘʨʳ, ʪʘʢʞʝ ʟʘʚʣʘʜʝʚʰʠʡ ʯʘʩʪʴʶ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʚʦʝʦʙʨʘʟʝʥ ʣʘʥʜʰʘʬʪ ʊʙʠʣʠʩʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ 

ʚʜʦʣʴ ʨ. ʂʫʨʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩ ʤʥʦʛʠʭ ʫʣʠʮ ʠ ʧʣʦʱʘʜʝʡ 

ʦʪʢʨʳʚʘʶʪʩʷ ʚʠʜʳ ʛʦʨʦʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʢʦʡ, ʩʦ ʩʢʘʣʘʤʠ, ʥʘ-

ʚʠʩʘʶʱʠʤʠ ʥʘʜ ʚʦʜʦʡ, ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʛʦʨʦʜ ʛʦʨʘʤʠ. 

ʅʝ ʤʝʥʝʝ ʩʚʦʝʦʙʨʘʟʝʥ ʣʘʥʜʰʘʬʪ ʛ. ʏʝʙʦʢʩʘʨʳ, ʛʜʝ ʰʠʨʦʢʠʝ 

ʦʚʨʘʛʠ ʩ ʶʛʘ ʩʦʙʠʨʘʶʪʩʷ ʢ ʩʝʚʝʨʫ ʚ ʮʝʥʪʨʘʣʴʥʫʶ (ʠʩʪʦʨʠʯʝʩʢʫʶ) 

ʯʘʩʪʴ ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ ʠʤʠ ʥʘ ʪʨʠ ʢʦʩʦʛʦʨʘ (ʮʝʥʪʨʘʣʴʥʳʡ, 

ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ). ʊʘʢʦʡ ʦʙʲʸʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʣʘʥʜʰʘʬʪʘ ʥʝʪ ʙʦʣʴʰʝ ʥʠʛʜʝ, ʧʦʵʪʦʤʫ ʦʥʘ ʫʥʠʢʘʣʴʥʘ. ʅʦ 

ʠ ʟʜʝʩʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʘʤʷʪʥʠʢʘʤʠ, ʤʳ ʥʝ ʧʨʠʜʘʸʤ ʟʥʘʯʝʥʠʷ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ï ʟʘʩʳʧʘʝʤ ʦʚʨʘʛʠ ʨʘʜʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʟʘʩʪʨʦʡʢʫ ʚ ʮʝʥʪʨʝ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤ ʤʝʩʪʝ ʛʦʨʦʜʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʦʟʤʦʞʥʘ ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʠʩʢʘʞʝʥʠʝʤ ʣʘʥʜʰʘʬʪʘ, ʥʝ 

ʪʨʝʙʫʶʱʘʷ ʚʦʟʚʝʜʝʥʠʷ ʧʦʩʪʨʦʝʢ. ʆʪʢʨʳʪʳʝ ʧʦʣʷʥʳ ʠ ʣʫʛʦʚʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʤʘʩʩʦʚʳʭ 

ʧʨʘʟʜʥʝʩʪʚ ʠ ʛʫʣʷʥʠʡ ʙʝʟ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʯʠʩʣʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʣʘʥʜʰʘʬʪʘ ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʟʢʦʛʦ ʠʩʢʘʞʝʥʠʷ ʚʠʜʘ ʚʭʦʜʷʱʠʭ ʚ 

ʣʘʥʜʰʘʬʪ ʧʦʩʪʨʦʝʢ: ʩʝʣʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʜʦʨʦʞʥʳʭ ʠ ʜʨʫʛʠʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʅʘ ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʥʳ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʘ, 

ʧʦʜʦʙʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʥʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ. 

ɺ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ 

ʟʦʥʳ ʦʭʨʘʥʷʝʤʦʛʦ ʣʘʥʜʰʘʬʪʘ ʜʦʣʞʥʦ ʚʭʦʜʠʪʴ: ʦʙʝʩʧʝʯʝʥʠʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ  ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʪʨʘʥʝʥʠʝ 

ʜʠʩʛʘʨʤʦʥʠʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʦʙʱʝʝ ʫʧʦʨʷʜʦʯʝʥʠʝ ʩʠʩʪʝʤʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩ 

ʨʘʩʢʨʳʪʠʝʤ ʚʠʜʦʚʳʭ ʧʣʦʱʘʜʦʢ, ʩʪʚʦʨʦʚ ʠ ʧʫʪʝʡ, ʩ ʧʝʨʝʢʨʳʪʠʝʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʠʜʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚ. 

ɺʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʝʜʤʝʪ, ʮʝʣʠ ʠ 

ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʝʢʪ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ 

ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʫʛ ʜʨʫʛʫ. 
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ʀɿʄɽʈʀʊɽʃʔʅʓʁ ʂʆʄʇʃɽʂʉ ʂʆʅʊʈʆʃʗ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʢʦʥʪʨʦʣʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ ʧʨʠ 

ʜʣʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʩʦʢʨʘʪʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʣʝʟʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʩʪʝʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

 

MEASURING SYSTEM OF THERMAL PARAMETERS OF 

EXTERNAL WALLS WITH LONG TESTS IN NATURAL 

CONDITIONS 

Abstract 

Development of measuring system of thermal parameters of external 

walls with long tests in natural conditions, allowing to minimize the risk of 

random errors, is discusses in the article. Developed setup is useful in 

determining the actual thermal resistance of the walls for subsequent 

reconstruction. 

 

ʈʳʥʦʢ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʥʦʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʞʠʣʦʤ 

ʬʦʥʜʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʪʘʚʣʷʶʪ ʟʜʘʥʠʷ ʧʦʩʪʨʦʡʢʠ 1960-1980 ʛʦʜʦʚ 

XX ʚʝʢʘ (ʜʦ 45% ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ), ʚʦʟʚʝʜʝʥʥʳʝ ʧʦ ʥʳʥʝ 

ʫʩʪʘʨʝʚʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʥʘʨʫʞʥʳʤʠ ʩʪʝʥʘʤʠ ʠʟ 

ʦʜʥʦʩʣʦʡʥʦʡ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ (40% ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ). ɿʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʤʝʥʝʥʠʷʤ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʢʘʢ ʚʥʝʰʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢ ʠ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. ɺʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʨʫʞʥʳʭ 

ʩʪʝʥ ʟʜʘʥʠʡ. ʇʫʪʝʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʪʝʧʣʝʥʠʝ 

ʟʜʘʥʠʡ. 
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ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʫʪʝʧʣʝʥʠʶ ʥʘʨʫʞʥʳʭ ʩʪʝʥ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥ, ʘ 

ʠʤʝʥʥʦ ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʝ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʨʘʩʯʝʪʝ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ, 

ʦʪʚʝʯʘʶʱʠʭ ʨʷʜʫ ʪʨʝʙʦʚʘʥʠʡ: ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʭʚʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʫʯʘʩʪʢʦʚ ʩʪʝʥʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ, ʥʝ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʳ. 

ʀʟʚʝʩʪʥʳ ʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʨʝʞʠʤʘʭ 

ʠʩʧʳʪʘʥʠʡ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʧʠʩʘʥʥʳʝ ʚ ʧʘʪʝʥʪʘʭ ʥʘ ʧʦʣʝʟʥʳʝ 

ʤʦʜʝʣʠ [1-3]. ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥʠ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʠʟʤʝʨʷʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʨʢʝ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ ʚ ʪʦʣʱʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ   ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʳ, 

ʥʦ ʠ ʚʣʘʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʣʘʞʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

(űʚ, űʥ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʫʩʪʘʥʦʚʢʝ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ ʢʦʥʪʨʦʣʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ 

ʚʢʣʶʯʘʝʪ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ (ɼʊʇ), ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ (ɼʊɻ) ʠ 

ʜʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ (ʇʊʇ), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥʘʭ ʥʘ ʨʘʚʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠ 

ʩʪʝʥʳ, ʩʦʝʜʠʥʝʥʥʳʝ ʢʘʙʝʣʝʤ ʩʚʷʟʠ ʩ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʢʦʪʦʨʳʭ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʯʠʪʳʚʘʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʇʂ. 

ɼʘʪʯʠʢʠ ʚ ʪʦʣʱʝ ʩʪʝʥʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʙʫʨʝʥʥʳʝ ʦʪʚʝʨʩʪʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʚʝʨʩʪʠʷ ʧʦʣʥʦʩʪʴʶ 

ʟʘʜʝʣʳʚʘʣʠʩʴ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʤ ʨʘʩʪʚʦʨʦʤ.  
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ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ (ʩʤ. ʨʠʩ.1.): 

1. ʊʝʧʣʦʛʨʘʬ (ʎʋ) 

2. ʄʦʜʫʣʴ ʄ01 

3. ʄʦʜʫʣʴ ʄ08 (8/16) ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

4. ɼʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʇʊʇ-1ɹ 

5. ɼʘʪʯʠʢ t
0
 ʧʦʚʝʨʭʥʦʩʪʠ ɼʊʇ-ɸ1 

6. ɼʘʪʯʠʢ t
0
 ʩʨʝʜʳ ɼʊʇ-1,3 

7. ɼʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ɼʊɻ-2 

8. ʂʘʙʝʣʴ ʩʚʷʟʠ (ʄ01-ʄ08) 

9. ʂʘʙʝʣʴ ʩʚʷʟʠ (ʎʋ-ʤʦʜʫʣʴ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʧʦʩʪʘʚʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ ʧʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʛʨʘʞʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʠ ʚʣʘʞʥʦʩʪʠ ʚ ʪʦʣʱʝ ʩʪʝʥʳ. ʆʙʩʣʝʜʦʚʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ɼʣʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ 

ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʇʘʪ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ/ ʇ.ʅ. ʄʫʨʝʝʚ [ʠ ʜʨ.]. - 

ˉ94709; ʦʧʫʙʣ. 27.05.2010. 

2. ʇʘʪ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʥʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʷʭ/ ʇ.ʅ. ʄʫʨʝʝʚ [ʠ ʜʨ.]. - ˉ124395; ʦʧʫʙʣ. 20.01.2013. 

3. ʇʘʪ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʟʮʦʚ ʩʪʝʥʦʚʳʭ ʦʛʨʘʞʜʝʥʠʡ ʧʨʠ 

ʜʣʠʪʝʣʴʥʳʭ ʨʝʞʠʤʘʭ ʠʩʧʳʪʘʥʠʡ ʛʦʜ ʠ ʙʦʣʝʝ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ/ 

ʇ.ʅ. ʄʫʨʝʝʚ [ʠ ʜʨ.]. - ˉ153276; ʦʧʫʙʣ. 10.07.2015. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ, ʪʝʧʣʦʟʘʱʠʪʘ, 

ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 

 

Keywords: thermal resistance, thermal insulation, exterior walls, 

thermal conductivity. 



37 

 

 

ʄʘʢʘʨʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ, ʇɻʊʋ, e-mail: MakarovAN@volgatech.net 

ʄʫʨʝʝʚ ʇʘʚʝʣ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬ. ʇɿ, 

ʇɻʊʋ, e-mail: pavel.mureev@yandex.ru 

Makarov Aleksandr Nikolaevich, Vice-Rector for administrative 

work, VSTU, e-mail: MakarovAN@volgatech.net 

Mureev Pavel Nikolaevich, c.t.s., assistant professor of DB, VSTU,  

e-mail: pavel.mureev@yandex.ru 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʘʢʘʨʦʚ ɸ.ʅ. ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʢʦʥʪʨʦʣʷ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ 

ʨʝʞʠʤʘʭ ʠʩʧʳʪʘʥʠʡ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ / ɸ.ʅ. ʄʘʢʘʨʦʚ, ʇ.ʅ. 

ʄʫʨʝʝʚ // ʅʦʚʦʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ: ʤʘʪʝʨʠʘʣʳ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ (IX  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ) ʢʦʥʬʝʨʝʥʮʠʠ ʅɸʉʂʈï2016. ʀʟʜ-ʚʦ ʏʫʚʘʰ. ʫʥ-ʪʘ, ʛ. 

ʏʝʙʦʢʩʘʨʳ. 2016. ï ʉ. 33 ï 37. 

Citation: 

Makarov A.N.  Measuring system of thermal parameters of external 

walls with long tests in natural conditions / A.N. Makarov, P.N. Mureev // 

New in architecture, design construction and renovation: Proceedings of 

the III International (IX All -Russia) Conference (NADCR ï 2016). The 

Chuvash State University, Cheboksary, 2016. ï P. 33 ï 37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



38 

 

ʋɼʂ 72.04.01: 697.112  

ʇʈʀʄɽʅɽʅʀɽ ɸʈʍʀʊɽʂʊʋʈʅʓʍ ʕʃɽʄɽʅʊʆɺ ɿɼɸʅʀʁ ɺ 

ɹʆʈʔɹɽ ʉ ʄʆʉʊʀʂɸʄʀ ʍʆʃʆɼɸ 

ʇ.ʅ. ʄʫʨʝʝʚ, ɸ.ɺ. ʀʚʘʥʦʚ, ɺ.ɸ. ʆʩʦʢʠʥʘ, ʀ.ʉ. ʉʘʙʘʥʮʝʚʘ. 

ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, ʛ. ʁʦʰʢʘʨ-ʆʣʘ. 

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʦʙʣʘʩʪʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʦʙʲʝʢʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ ʚ 

ʟʜʘʥʠʷʭ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʢʣʶʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʳʭʦʜʳ ʪʝʧʣʘ ʥʘʨʫʞʫ. ʇʦʵʪʦʤʫ ʚ ʙʦʨʴʙʝ ʩ 

ʤʦʩʪʠʢʘʤʠ ʭʦʣʦʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ. ʄʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʩʪʘʪʴʝ, ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ  

ʠʥʪʝʨʝʩʝʥ  ʪʝʤ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

 

THE USING OF ARCHITECTURAL ELEMENTS OF BUILDINGS 

IN THE FIGHT WITH COLD BRIDGES 

Abstract 

The paper under discussion covers the area of civil engineering and 

the object of consideration is the elimination of thermal bridges in 

buildings. To improve the energy efficiency of buildings is necessary to 

eliminate all possible exits heat outside. Therefore, in the fight against cold 

bridges are encouraged to use architectural elements. The material 

presented can open new prospects for further research. It seems to be 

interesting to those who work in the field of structural engineering and 

architecture. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʅʝʵʬʬʝʢʪʠʚʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʟʫʤʥʳʤ ʟʘʪʨʘʪʘʤ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʪʘʢ ʠ 

ʧʨʠʨʦʜʥʳʤ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʤ ʠ ʩʪʨʦʷʱʠʤʩʷ ʟʜʘʥʠʷʤ 

ʧʦʚʳʰʝʥʳ ʠ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʝʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ [1]. 

ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʨʝʰʘʶʪ ʵʪʫ ʟʘʜʘʯʫ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ 

ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʦʚʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʦ 

ʤʦʩʪʠʢʠ ʭʦʣʦʜʘ ʦʩʪʘʶʪʩʷ, ʠ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ 
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ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ, ʚʳʭʦʜʠʪ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦʪ ʚʦʧʨʦʩ ʠʥʪʝʨʝʩʝʥ ʜʣʷ 

ʥʘʩ. ɽʛʦ ʤʦʞʥʦ ʨʝʰʠʪʴ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ. ʆʜʠʥ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʦʪʜʝʣʢʝ ʬʘʩʘʜʦʚ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʜʝʣʘʶʪ ʠʥʪʝʨʝʩʥʳʤ ʦʙʣʠʢ ʟʜʘʥʠʷ, ʩ ʜʨʫʛʦʡ 

ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʫʪʝʧʣʠʪʝʣʷ. ʊʦ ʝʩʪʴ ʤʳ ʩʤʦʞʝʤ ʨʝʰʠʪʴ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ [2,3,7,8,9]. 

ʀʜʝʘʣʴʥʦʡ ʙʳʣʘ ʙʳ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʫʩʪʨʦʝʥʘ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦ ʚʩʝʤʫ ʟʜʘʥʠʶ. ʅʦ ʩʫʱʝʩʪʚʫʶʪ ʤʝʩʪʘ, ʛʜʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʫʶ ʦʙʦʣʦʯʢʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʝʨʳʚʘʪʴ. ʄʦʩʪʠʢʘʤʠ 

ʭʦʣʦʜʘ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, 

ʠʤʝʶʱʠʝ ʧʦʥʠʞʝʥʥʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʪʦ ʨʘʟʣʠʯʥʳʝ 

ʩʪʳʢʠ ʩʪʝʥ, ʫʛʣʳ ʟʜʘʥʠʡ, ʚʳʩʪʫʧʘʶʱʠʝ ʙʘʣʢʠ ʠ ʧʣʠʪʳ, ʦʢʦʥʥʳʝ ʠ 

ʜʚʝʨʥʳʝ ʧʝʨʝʤʳʯʢʠ, ʥʘʚʝʩʳ, ʵʨʢʝʨʳ, ʚʳʭʦʜʷʱʠʝ ʥʘʨʫʞʫ ʦʢʦʥʯʘʥʠʷ 

ʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʦʝ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʛʨʘʞʜʝʥʠʷ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R. ʀʩʩʣʝʜʦʚʘʥʠʶ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʠ ʧʘʪʝʥʪʳ [4,5,6]. 

ʄʦʩʪʠʢʠ ʭʦʣʦʜʘ ʤʦʛʫʪ ʩʪʘʪʴ ʦʛʨʦʤʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʟʜʘʥʠʷ. ɺʦ-

ʧʝʨʚʳʭ, ʯʝʨʝʟ ʥʠʭ ʧʨʦʠʩʭʦʜʷʪ ʙʦʣʴʰʠʝ ʪʝʧʣʦʧʦʪʝʨʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʧʦʚʳʰʝʥʥʦʤʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʥʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ɺ-ʪʨʝʪʴʠʭ, ʩʫʱʝʩʪʚʫʝʪ 

ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʠʟ-ʟʘ 

ʥʘʢʘʧʣʠʚʘʶʱʝʡʩʷ ʚʣʘʛʠ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʣʝʩʥʝʚʦʛʦ 

ʛʨʠʙʢʘ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ 

ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʤʳ ʥʝ ʤʦʛʣʠ ʦʩʪʘʚʠʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ. ʀ ʢʘʢ ʦʜʠʥ ʠʟ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ (ʨʠʩ.1), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʨʘʟʫ ʜʚʝ 

ʬʫʥʢʮʠʠ: ʵʩʪʝʪʠʯʝʩʢʫʶ (ʘʨʭʠʪʝʢʪʫʨʥʫʶ) ʠ ʪʝʧʣʦʟʘʱʠʪʥʫʶ. 

 

ʈʠʩ. 1. ɺʘʨʠʘʥʪʳ ʧʨʦʬʠʣʝʡ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʪʝʧʣʦʟʘʱʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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ʙʳʪʴ ʜʦʣʛʦʚʝʯʥʳʤ, ʧʨʦʩʪʳʤ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʥʝʜʦʨʦʛʠʤ ʠ 

ʦʪʚʝʯʘʶʱʠʤ ʵʩʪʝʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʟʜʘʥʠʷ.  

 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʢʦʥʥʳʡ ʫʟʝʣ 

(ʨʠʩ.2) ʩ ʤʦʩʪʠʢʘʤʠ ʭʦʣʦʜʘ ʠ ʧʦʜʦʙʨʘʪʴ ʜʣʷ ʥʝʛʦ ʧʦʜʭʦʜʷʱʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʧʣʦʟʘʱʠʪʥʳʭ 

ʩʚʦʡʩʪʚʘʭ, ʥʦ ʠ ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʛʘʨʤʦʥʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʦʢʦʥʥʳʡ ʫʟʝʣ ʫʩʣʦʚʥʦ ʨʘʩʩʝʢʘʝʤ ʧʷʪʴʶ ʧʣʦʩʢʦʩʪʷʤʠ (ʨʠʩ.2) ʠ 

ʧʨʦʠʟʚʦʜʠʤ ʨʘʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʝʥʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʧʦ ʪʦʣʱʠʥʝ (ʪʘʙʣ. 1). 

 

ʈʠʩ. 2. ʏʝʨʪʝʞ ʦʢʦʥʥʦʛʦ ʫʟʣʘ. 

1 ï ʢʠʨʧʠʯʥʘʷ ʩʪʝʥʘ, 2 ï ʰʪʫʢʘʪʫʨʢʘ, 3 ï ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ 

ʧʝʨʝʢʨʳʪʠʝ, 4 ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʝʨʝʤʳʯʢʘ, 5 ï ʦʢʦʥʥʳʡ ʙʣʦʢ,              

6 - ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʝʨʝʤʳʯʢʘ 

ʅʘʭʦʜʠʤ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʝʯʝʥʠʡ ʧʦ 

ʬʦʨʤʫʣʝ (1): 

                                                                                        

(1) 

ʛʜʝ Ri ï ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ i-ʛʦ ʩʣʦʷ, (ʤ
2
ĿÁʉ)/ɺʪ;               

ŭi ï ʪʦʣʱʠʥʘ i-ʛʦ ʩʣʦʷ, ʤ; ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ i-ʛʦ 

ʩʣʦʷ, ɺʪ/(ʤĿÁʉ).   
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ʊʘʙʣʠʮʘ 1. ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ 

 ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʢʦʥʥʦʛʦ ʫʟʣʘ 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ ŭ, ʪʦʣʱʠʥʘ 

ʩʣʦʷ, ʤ 

ɚ, 

 ʢʦʵʬ. 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

R, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʩʝʯʝʥʠʷ,  

ʉʝʯʝʥʠʝ 1-1 

ʐʪʫʢʘʪʫʨʢʘ 0,02 0,76 0,697 

ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ 0,51 0,76 

ʉʝʯʝʥʠʝ 2-2 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ 0,12 1,92 0,576 

ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ 0,39 0,76 

 

ʉʝʯʝʥʠʝ 2-2 ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ 0,10 0,04 3,076 

ʉʝʯʝʥʠʝ 3-3 

ʐʪʫʢʘʪʫʨʢʘ 0,02 0,76 0,482 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʙʘʣʢʘ 0,27 1,92 

ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ 0,24 0,76 

ʉʝʯʝʥʠʝ 3-3 ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ 0,08 0,04 2,482 

ʉʝʯʝʥʠʝ 4-4 

ʐʪʫʢʘʪʫʨʢʘ 0,02 0,76 0,387 

 
 

 
 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʙʘʣʢʘ 0,27 1,92 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ 
ʧʝʨʝʤʳʯʢʘ 

0,12 1,92 

ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ 0,12 0,76 

ʉʝʯʝʥʠʝ 4-4 ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ 0,06 0,04 1,887 

ʉʝʯʝʥʠʝ 5-5 

ʐʪʫʢʘʪʫʨʢʘ 0,02 0,76 0,292 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʙʘʣʢʘ 0,27 1,92 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ 

ʧʝʨʝʤʳʯʢʘ 

0,24 1,92 

ʉʝʯʝʥʠʝ 5-5 ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ 0,05 0,04 1,542 

, (0,434<0,697) 
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ɺʳʧʦʣʥʠʚ ʨʘʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʝʥʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʧʦ ʪʦʣʱʠʥʝ ʙʝʟ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʤʳ ʚʳʷʚʠʣʠ, 

ʯʪʦ ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ R1 ʩʝʯʝʥʠʷ 1-1 ʩ R2, R3, R4, R5 ʩʝʯʝʥʠʡ 2-2, 3-3, 4-4, 

5-5, ʪʦ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʶ ʚʩʝʡ ʩʪʝʥʳ R1. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠ ̫Rʩʨ ʩʝʯʝʥʠʡ 2-2, 3-3, 4-4, 5-5 ʩ 

R1 ʩʝʯʝʥʠʷ 1-1, ʪʦ ʪʘʢʞʝ ʚʳʷʩʥʷʝʪʩʷ ʩʠʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʫʟʣʝ ʚʦʟʥʠʢʘʝʪ 

ʤʦʩʪʠʢ ʭʦʣʦʜʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʢʦʥʥʦʛʦ 

ʫʟʣʘ, ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ (ʨʠʩ.2). ʇʦ 

ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ, ʧʨʦʠʟʚʦʜʠʤ ʨʘʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʝʥʦʚʦʛʦ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ (ʪʘʙʣ.1). 

 

 

ʈʠʩ. 2. ʏʝʨʪʝʞ ʦʢʦʥʥʦʛʦ ʫʟʣʘ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ. 

1 ï ʢʠʨʧʠʯʥʘʷ ʩʪʝʥʘ, 2 ï ʰʪʫʢʘʪʫʨʢʘ, 3 ï ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ 

ʧʝʨʝʢʨʳʪʠʝ, 4 ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʝʨʝʤʳʯʢʘ, 5 ï ʦʢʦʥʥʳʡ ʙʣʦʢ,              

6 ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʝʨʝʤʳʯʢʘ, 7 ï ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ. 

 

, (2,247ι0,434);  , (3,076ι0,576);  , 

(2,482ι0,482);  , (1,887ι0,387); , (1,542ι0,292); 

ɺʳʧʦʣʥʠʚ ʨʘʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʝʥʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦ ʪʦʣʱʠʥʝ, ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩʝʯʝʥʠʝ 1-1 ʩ ʩʝʯʝʥʠʷʤʠ 2-2, 3-3, 4-4, 5-5 ʪʦ ʟʥʘʯʝʥʠʷ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʟʥʘʯʝʥʠʷ ʚʩʝʡ ʩʪʝʥʳ R1. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 
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ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʤʳ ʜʦʙʠʣʠʩʴ 

ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʝʛʦ ʦʢʦʥʥʦʛʦ 

ʫʟʣʘ, ʪʝʤ ʩʘʤʳʤ ʠʟʙʘʚʠʣʠʩʴ ʦʪ ʧʨʦʙʣʝʤʳ çʤʦʩʪʠʢʘ ʭʦʣʦʜʘè.  

ɼʘʣʝʝ ʩʦʩʪʘʚʣʷʝʤ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʪʘʙʣ.2) ʜʣʷ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɺ ʪʘʙʣʠʮʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ŭʩʨ ï ʩʨʝʜʥʝʝ ʪʦʣʱʠʥʘ 

ʵʣʝʤʝʥʪʘ, Rʩʨ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, S - ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʘ, 

R ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʵʣʝʤʝʥʪʘ. ʀʟ ʪʝʭ ʥʘʤʠ ʚʳʙʨʘʥʥʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʨʭʠʪʝʢʪʦʨ ʤʦʞʝʪ ʟʘʜʘʪʴ ʣʶʙʫʶ 

ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʬʦʨʤʫ ʵʣʝʤʝʥʪʘ ʠ, ʟʥʘʷ (R) ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʠ 

ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ (S) ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʤʦʞʝʪ ʥʘʡʪʠ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʩʯʝʪʘ Rʩʨ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 2. ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʪʝʧʣʦʟʘʱʠʪʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ 

 
ʄʘʪʝʨʠʘʣ ɚ ʢʦʵʬ. 

ʪʝʧʣʦʧʨʦʚʦʜʥʦ

ʩʪʠ  

ŭʩʨ, ʤ. Rʩʨ ʘʨʭʠʪ. 

ʵʣʝʤʝʥʪʘ

 

S 

ʩʝʯʝʥʠ
ʷ, ʤ2 

R ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ; 

 
ʇʝʥʦʧʦʣʠʩʪ

ʠʨʦʣ     ʇʉ-
ɹ 

0,04 0,077 1,93 0,06 0,321 

ʇʝʥʦʧʦʣʠʫʨ

ʝʪʘʥ 

0,029 0,06 2,07 0,05 0,414 

ɻʘʟʦʙʝʪʦʥ 0,13 0,17 1,31 0,11 0,119 

ʇʝʥʦʙʝʪʦʥ 0,18 0,20 1,11 0,12 0,093 

ʇʝʥʦʩʪʝʢʣʦ 0,07 0,1 1,43 0,07 0,204 

ʇʦʣʠʩʪʠʨʦʣ

ʙʝʪʦʥ 

0,15 0,18 1,20 0,12 0,1 
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ʋɼʂ 539.376 

ʈɸʉʏɽʊ ʊʆʃʑʀʅʓ ʋʊɽʇʃʀʊɽʃʗ ʅɸʈʋɾʅʓʍ 

ʆɻʈɸɾɼɸʖʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ ɼʃʗ ʈɸɿʃʀʏʅʓʍ 

ʅɸʉɽʃɽʅʅʓʍ ʇʋʅʂʊʆɺ ʈʄʕ ʉ ʋʏɽʊʆʄ ʀʍ 

ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ 

ʇ.ʅ. ʄʫʨʝʝʚ, ʆ. ʇ. ʄʘʢʘʨʦʚʘ, ʌɻɹʆʋ ɺʇʆ çʇʦʚʦʣʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʁʦʰʢʘʨ-ʆʣʘ, 

ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ:  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ ʜʣʷ ʈʄʕ. ʇʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʚ ʨʘʟʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʈʄʕ.  

 

THE CALCULATION INSULATION THICKNESS OF 

EXTERNAL CONSTRUCTIONS FOR DIFFERENT CITIES OF THE 

MARI-EL REPUBLIC IN ACCORDANCE WITH CLIMATIC 

PARAMETERS 

 

Abstract:  

The question of developing regional building codes for Mari-El 

republic are considered. The results of insulation thickness calculation of 

the exterior walls in different towns of the Mari-El republic are given. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʧʦʚʳʩʠʪ ʪʦʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ [1]. ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʚ̫ʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʛʠʦʥʘʭ ʈʄʕ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʟʣʠʯʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʟʘ 2014 ʛʦʜ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʜʣʷ 10 ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʛ. ɺʦʣʞʩʢ, ʛ. 

ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ, ʛ. ɿʚʝʥʠʛʦʚʦ, ʧ.ʛ.ʪ. ʂʠʣʝʤʘʨʳ, ʧ.ʛ.ʪ. ʆʨʰʘʥʢʘ, ʧ.ʛ.ʪ. 

ʅʦʚʳʡ ʊʦʨʲʷʣ, ʧ.ʛ.ʪ. ʉʝʨʥʫʨ, ʧ.ʛ.ʪ. ʄʘʨʠ-ʊʫʨʝʢ, ʧ.ʛ.ʪ. ʄʦʨʢʠ) ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ  ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʝ ï 8,05Áʉ, 

ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ ʛ. ɺʦʣʞʩʢʝ ï 5,92Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 2,13Áʉ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʩ ʛ. 
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ʁʦʰʢʘʨ-ʆʣʦʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʦʛʦ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦ ʚʩʝʡ ʈʄʕ [2], ʨʘʚʥʘ 1,59Áʉ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʜʦʣʛʦʪʝ, 

ʥʦ ʠ ʧʦ ʰʠʨʦʪʝ (ʨʠʩʫʥʦʢ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʘʨʫʞʥʦʡ 

ʩʪʝʥʳ  ʜʣʷ ʛ. ʁʦʰʢʘʨ-ʆʣʳ ʠ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʘ ʧʨʦʠʟʚʝʜʝʥ ʧʦʜʙʦʨ 

ʫʪʝʧʣʠʪʝʣʷ - ʤʠʥʝʨʘʣʦʚʘʪʥʦʡ ʧʣʠʪʳ ʠʟ ʢʘʤʝʥʥʦʛʦ ʚʦʣʦʢʥʘ ʧʣʦʪʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʨʘʚʥʘ 180 ʢʛ/ʤ
3
, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ - 0,048 ɺʪ/().  

ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʛ. ʁʦʰʢʘʨ-ʆʣʳ ʚʟʷʪʳ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʥʦʨʤʘʤ [2,3]. ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʘ ʧʦʣʫʯʝʥʳ ʠʟ 

ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʘ 2010-2014 ʛʦʜʘ (ʪʘʙʣ. 1).  

 

ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ  ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ ʟʘ 2014 ʛʦʜ (Áʉ) 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʛ. ʁʦʰʢʘʨ-ʆʣʳ ʠ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʘ 

 

2010-2014 ʛ.ʛ. ʁʦʰʢʘʨ-ʆʣʘ 
ʂʦʟʴʤʦʜʝʤʴʷʥʩ
ʢ 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ  ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ 7,51 8,05 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, Áʉ 
-33 -26 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʩʫʪ. 
215 190 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, Áʉ 
-4,9 -4,1 

ɻʨʘʜʫʩʦ-ʩʫʪʢʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
       

5568,5 
4769 
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ɹʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʩʣʦʝʚ ʢʘʞʜʦʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.   

 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʩʣʦʝʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥ 

 

ˉ 

ʧ/ʧ 
ʄʘʪʝʨʠʘʣ ʩʣʦʷ 

ʂ. 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 

ɺʪ/() 

1. 

ʎʝʤʝʥʪʥʦ-ʠʟʚʝʩʪʢʦʚʘʷ ʰʪʫʢʘʪʫʨʢʘ ŭ=20 ʤʤ 0,87 

ʋʪʝʧʣʠʪʝʣʴ (ʇʣʠʪʳ ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ɟ=180 ʢʛ/ ʤ3) 0,048 

ɻʘʟʦʙʝʪʦʥ ɟ=600 ʢʛ/ ʤ3 ŭ=300 ʤʤ 0,22 

ʐʪʫʢʘʪʫʨʥʳʡ ʨʘʩʪʚʦʨ ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ŭ=6 ʤʤ 0,70 

2. 

ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ ʨʘʩʪʚʦʨ ɟ=1800 ʢʛ/ ʤ3, ŭ=20 ʤʤ 0,93 

ʋʪʝʧʣʠʪʝʣʴ (ʇʣʠʪʳ ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ɟ=180 ʢʛ/ ʤ3)  0,048 

ɾʝʣʝʟʦʙʝʪʦʥ, ŭ=80 ʤʤ 2,04 

ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ ʨʘʩʪʚʦʨ ɟ=1800 ʢʛ/ ʤ3, ŭ=20 ʤʤ 0,93 

3. 

ʂʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ  ɟ=1800 ʢʛ/ ʤ3, ŭ=120 ʤʤ 0,81 

ʋʪʝʧʣʠʪʝʣʴ (ʇʣʠʪʳ ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ, ɟ=180 ʢʛ/ ʤ3) 0,048 

ʂʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ  ɟ=1800 ʢʛ/ ʤ3, ŭ=250 ʤʤ 0,81 

ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ ʨʘʩʪʚʦʨ ɟ=1800 ʢʛ/ ʤ3, ŭ=120 ʤʤ 0,93 

ʀʪʦʛʦʚʘʷ ʨʘʟʥʠʮʘ ʚ ʪʦʣʱʠʥʝ ʫʪʝʧʣʠʪʝʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. ʈʘʟʥʠʮʘ ʚ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʞʜʫ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʥʘʩʝʣʝʥʥʳʤʠ 

ʧʫʥʢʪʘʤʠ ʟʘ 2014 ʛ. ʩʦʩʪʘʚʣʷʝʪ 0,54 Áʉ (ʩʤ. ʨʠʩ 1).  

ʊʘʙʣʠʮʘ 3 

ʀʪʦʛʦʚʘʷ ʨʘʟʥʠʮʘ ʪʦʣʱʠʥʳ ʫʪʝʧʣʠʪʝʣʷ 

 

ʅʘʟʚʘʥʠʝ ʥʝʩʫʱʝʛʦ 

ʩʣʦʷ ʩʪʝʥʳ 

ʊʦʣʱʠʥʘ ʫʪʝʧʣʠʪʝʣʷ, ʤ 

ʛ. ʁʦʰʢʘʨ-ʆʣʘ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ 
 

æ, ʤ 

ɻʘʟʦʙʝʪʦʥ 0,15 0,14 0,01 

ɾ/ʙ ʧʘʥʝʣʴ 0,16 0,14 0,02 

ʂʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ 0,14 0,12 0,02 

 

ʇʝʨʝʧʘʜ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 0,54 Áʉ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛ. 

ʁʦʰʢʘʨ-ʆʣʦʡ), ʘ ʪʘʢʞʝ ʫʯʝʪ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 
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ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʪʦʣʱʠʥʳ ʫʪʝʧʣʠʪʝʣʷ ʚ ʢʠʨʧʠʯʥʦʡ ʩʪʝʥʝ ʥʘ 2 

ʩʤ.  ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʪʦʣʱʠʥʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ ʪʠʧʦʨʘʟʤʝʨʘ 

ʫʪʝʧʣʠʪʝʣʷ (ʚ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ (ʙʦʣʝʝ ʚʳʩʦʢʦʡ) 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʭʦʣʦʜʥʦʡ 

ʧʷʪʠʜʥʝʚʢʠ.  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʥʦʨʤ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʚʳʙʨʘʥʥʳʭ ʨʘʡʦʥʘʭ ʈʄʕ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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ʋɼʂ 624.011.01 

ʈɸɹʆʊɸ ʂʃɽɽɺʆɻʆ ʉʆɽɼʀʅɽʅʀʗ ʇʆʃʂʀ ʉʆ ʉʊɽʅʂʆʁ 

ʄɽʊɸʃʃʆɼɽʈɽɺʗʅʅʆʁ ɹɸʃʂʀ ʉ ʈɽɹʈɸʄʀ ɾɽʉʊʂʆʉʊʀ ɺ 

ɺʀɼɽ ʇʆʃʋʎʀʃʀʅɼʈʀʏɽʉʂʀʍ ɻʆʌʈʆɺ  

ɸ.ɸ. ɸʢʪʫʛʘʥʦʚ 

ʌɻɹʆʋ ɺʆ çʏʝʙʦʢʩʘʨʩʢʠʡ ʠʥʩʪʠʪʫʪ. ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʦʩʩʠʷ 

ɸ.ʅ. ɸʢʪʫʛʘʥʦʚ, ʆ.ɸ. ɸʢʪʫʛʘʥʦʚ 

ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ 

ʪʦʥʢʦʩʪʝʥʥʦʡ ʤʝʪʘʣʣʦʜʝʨʝʚʷʥʥʦʡ ʙʘʣʢʠ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʯʠʩʣʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʜʘʪʣʠʚʦʩʪʠ ʢʣʝʝʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. 

 

WORK OF GLUE CONNECTION OF THE SHELF WITH THE 

WALL OF THE METALWOODEN BEAM WITH STIFFENING RIBS 

IN THE FORM OF SEMI-CYLINDRICAL CORRUGATIONS 

Abstract 

Work of glue connection of the shelf with a wall of a thin-walled 

metalwooden beam is considered. Results of numerical and experimental 

data of a pliability of glue connection are given. 
 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʣʴʥʳʭ ʙʘʣʦʢ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ 

ʩʪʘʣʠ, ʫʚʝʣʠʯʝʥʠʶ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʥʩʘʨʜʥʳʭ ʵʪʘʞʝʡ ʚʦʟʥʠʢʘʶʪ çʤʦʩʪʠʢè ʭʦʣʦʜʘ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʙʘʣʦʢ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʣʥʠʩʪʦʡ ʬʘʥʝʨʥʦʡ 

ʩʪʝʥʢʦʡ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʣʴʥʳʭ ʙʘʣʦʢ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ 

ʩʪʘʣʠ, ʫʚʝʣʠʯʝʥʠʶ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʥʩʘʨʜʥʳʭ ʵʪʘʞʝʡ ʚʦʟʥʠʢʘʶʪ çʤʦʩʪʠʢè ʭʦʣʦʜʘ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʙʘʣʦʢ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʣʥʠʩʪʦʡ ʬʘʥʝʨʥʦʡ 

ʩʪʝʥʢʦʡ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ.  

ʄʝʪʘʣʣʦʜʝʨʝʚʷʥʥʘʷ ʙʘʣʢʘ ʜʚʫʪʘʚʨʦʚʦʛʦ ʩʝʯʝʥʠʷ ʩʦʩʪʦʠʪ: ʧʦʷʩʘ 

ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʙʨʫʩʴʝʚ, ʩʪʝʥʢʘ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʪʦʥʢʦʣʠʩʪʦʚʦʡ ʩʪʘʣʠ 

ʪʦʣʱʠʥʦʡ ʦʪ 0,5 ʜʦ 2 ʤʤ (ʨʠʩ. 1). ʇʦʷʩʘ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʮʝʣʴʥʳʭ ʠʣʠ 

ʢʣʝʝʥʳʭ ʙʨʫʩʴʝʚ, ʘ ʩʪʝʥʢʠ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʡ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ ʩ 

ʛʠʙʢʦʩʪʴʶ 200é500. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʦʬʨʘʤʠ 
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ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʨʘʟʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʦʩʢʦʩʪʠ ʩʪʝʥʢʠ [1]. ʄʝʪʘʣʣʦʜʝʨʝʚʷʥʥʘʷ ʜʚʫʪʘʚʨʦʚʘʷ ʙʘʣʢʘ ʚʢʣʶʯʘʝʪ 

ʚʝʨʭʥʠʡ 1 ʠ ʥʠʞʥʠʡ 2 ʧʦʷʩʘ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʪʝʥʢʫ 3 ʩ 

ʧʦʧʝʨʝʯʥʳʤʠ ʛʦʬʨʘʤʠ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʪʝʥʢʝ ʚʳʰʪʘʤʧʦʚʘʥʳ ʧʦʧʝʨʝʯʥʳʝ ʛʦʬʨʳ ʚ 

ʚʠʜʝ ʧʦʣʫʮʠʣʠʥʜʨʘ ʨʘʜʠʫʩʦʤ r, ʢʦʪʦʨʳʡ ʨʘʚʝʥ ʚʳʩʦʪʝ ʛʦʬʨʘ f. ɻʦʬʨʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʙʘʣʢʠ. ɼʣʷ 

ʢʨʝʧʣʝʥʠʷ ʩʪʝʥʢʠ ʙʘʣʢʠ 3 ʢ ʧʦʷʩʘʤ 1 ʠ 2 ʚ ʧʦʩʣʝʜʥʠʭ ʚʳʧʦʣʥʝʥ 

ʧʨʦʧʠʣ 5 ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʫʛʣʫʙʣʝʥʠʷ 6, ʚ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʝʥʳ 

ʧʣʦʩʢʠʝ ʠ ʛʦʬʨʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʢʨʦʤʦʢ ʩʪʝʥʢʠ 3, ʧʨʠ ʵʪʦʤ ʛʦʬʨʳ 4 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʫʛʣʫʙʣʝʥʠʷʭ 6 ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʥʘʛʝʣʷʤʠ 7. (ʨʠʩ. 

1). 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʪʦʥʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʪʝʥʢʠ ʠ ʜʝʨʝʚʷʥʥʦʛʦ ʧʦʷʩʘ ʜʚʫʪʘʚʨʦʚʦʡ ʙʘʣʢʠ 

ʩ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ ʚ ʚʠʜʝ ʚʳʰʪʘʤʧʦʚʘʥʥʳʭ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʛʦʬʨ [2] (ʨʠʩ. 2). 

 
 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʙʘʣʢʠ ʚ ʤʦʤʝʥʪ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 
 

ʉʪʝʥʢʘ ʙʘʣʢʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʝʪ ʥʘ ʩʜʚʠʛ ʠ ʚʦʩʧʨʠʷʪʠʝ 

ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ. ʈʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʚ ʚʠʜʝ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʦʬʨ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʦʧʝʨʝʯʥʳʝ ʫʩʠʣʠʷ ʠʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ 

ʫʩʠʣʠ,̫ ʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʳ ʥʘ ʚʝʨʭʥʠʡ ʧʦʷʩ ʙʘʣʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʦʬʨʦʚ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʫʪʝʤ 

ʚʳʛʠʙʘ ʪʦʥʢʦʛʦ ʩʪʘʣʴʥʦʛʦ ʣʠʩʪʘ. ɺ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʧʝʨʝʯʥʳʭ 

ʩʠʣ, ʪ.ʝ. ʚ ʦʧʦʨʥʦʡ ʟʦʥʝ, ʰʘʛ ʛʦʬʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʋʯʘʩʪʢʠ ʩʪʝʥ 

ʤʝʞʜʫ ʛʦʬʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ, ʨʘʙʦʪʘʶʱʠʝ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʧʨʫʛʦʡ ʨʘʙʦʪʳ ʚ ʟʘʢʨʠʪʠʯʝʩʢʦʡ ʩʪʘʜʠʠ, ʘ ʩʘʤʠ ʛʦʬʨʳ ï 

ʢʘʢ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʦʙʦʣʦʯʢʠ. ʉʜʚʠʛʘʶʱʠʝ ʫʩʠʣʠʷ 
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ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʣʝʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʧʦʷʩʘ ʩʦ ʩʪʝʥʢʦʡ ʠ 

ʧʦʧʝʨʝʯʥʳʤʠ ʛʦʬʨʘʤʠ ʠ ʜʝʨʝʚʷʥʥʳʤʠ ʥʘʛʝʣʷʤʠ. 

ʉʦʝʜʠʥʝʥʠʷ ʧʦʷʩʘ ʩʦ ʩʪʝʥʢʦʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʤrʠ 

ʚ ʪʦʥʢʦʩʪʝʥʥʳʭ ʤʝʪʘʣʣʦʜʝʨʝʚʷʥʥʳʭ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʢʘʭ. ɺʘʞʥʳʤ 

ʚʦʧʨʦʩʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʪʘʢʦʡ ʙʘʣʢʠ ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: ʧʦʜʘʪʣʠʚʦʛʦ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʞʝʩʪʢʦʛʦ. 

ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʚ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʠ ʩʨʘʚʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʣʦ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʦʙʲʷʩʥʷʝʪʩʷ ʘʥʠʟʦʪʨʦʧʠʝʡ ʩʪʨʦʝʥʠʷ, ʤʘʣʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʨʝʚʝʩʠʥʳ 

ʧʨʠ ʩʢʘʣʳʚʘʥʠʠ, ʨʘʩʪʷʞʝʥʠʠ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ ʠ ʩʤʷʪʠʠ. ʇʨʠ ʚʳʙʦʨʝ 

ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʦʝʜʠʥʝʥʠʷ ʩʦ ʩʚʷʟʷʤʠ, 

ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʩʞʘʪʠʝ ʠ ʥʘ ʠʟʛʠʙ. ʉʦʝʜʠʥʝʥʠʝ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʢʣʝʶ ʠ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʧʦʧʝʨʝʯʥʳʭ 

ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʦʬʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʠʣʝʥʦ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʜʝʨʝʚʷʥʥʳʭ ʥʘʛʝʣʝʡ. 

 

 
 

ʈʠʩ. 2. ʂʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʪʝʥʢʠ ʩ ʧʦʷʩʦʤ 

 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʣʝʷ ï ʩʢʨʝʧʣʝʥʠʝ ʩʪʝʥʢʠ ʩ ʧʦʣʢʦʡ ʠ ʥʘʛʝʣʷ ʩ 

ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʛʦʬʨʘʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʩʦʝʜʠʥʝʥʥʳʭ ʯʘʩʪʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ɺʳʧʦʣʥʷʷ ʵʪʫ ʨʦʣʴ, ʘʜʛʝʟʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ, ʫʧʨʦʱʘʶʪ ʠ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩʳ ʩʙʦʨʢʠ, 

ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘʤʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ʅʝʩʦʤʥʝʥʥʦ, ʧʨʦʮʝʩʩ ʩʢʣʝʠʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 
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ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʥʝʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ.  

ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʚʩʝ 

ʩʦʝʜʠʥʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ ʧʦʜʘʪʣʠʚʳʤʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʣʝʝʚʳʭ [3]. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʢʣʝʝʚʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʪʦʥʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʪʝʥʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʧʘʟʳ 

ʜʝʨʝʚʷʥʥʳʭ ʧʦʣʦʢ ʪʦʥʢʦʩʪʝʥʥʦʡ ʤʝʪʘʣʣʦʜʝʨʝʚʷʥʥʦʡ ʙʘʣʢʠ, ʷʚʣʷʝʪʩʷ 

ʞʝʩʪʢʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠ 

ʯʠʩʣʝʥʥʳʡ ʨʘʩʯʝʪ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʣʢʠ 

ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʚʦʩʴʤʠʫʟʣʦʚʳʤʠ ʦʙʲʝʤʥʳʤʠ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʦʥʢʘʷ ʩʪʝʥʢʘ ʠ ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʣʦʩʢʠʤʠ 

ʯʝʪʳʨʝʭʫʟʣʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3, 4. ɺʝʣʠʯʠʥʘ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥʢʠ ʚ ʧʣʦʩʢʦʩʪʷʭ çXè ʠ çYè ʠʟʤʝʨʷʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

50 ʤʤ ʦʪ ʧʦ̫ ʩʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʝʥʢʘ ʨʘʙʦʪʘʝʪ ʚ ʟʘʢʨʠʪʠʯʝʩʢʦʡ ʩʪʘʜʠʠ. 

ʕʪʦ ʨʘʩʩʪʦ̫ ʥʠʝ ʙʦʣʴʰʝ yREwtS /5,0= , ʥʘ ʢʦʪʦʨʦʤ ʩʪʝʥʢʘ 

ʨʘʙʦʪʘʝʪ ʚ ʫʧʨʫʛʦʡ ʦʙʣʘʩʪʠ. ɼʝʬʦʨʤʘʮʠʷ ʩʪʝʥʢʠ ʧʨʦʠʟʦʰʣʘ ʠʟ-ʟʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʘʛʦʥʘʣʥɹʳʭ ʚʦʣʥ ʚ ʦʪʩʝʢʘʭ ʩʪʝʥʢʠ ʤʝʞʜʫ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʛʦʬʨʘʤʠ. ɺ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʦʬʨʘʭ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘ ʩʜʚʠʛ  ʜʝʬʦʨʤʘʮʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʪʝʥʢʠ ʛʦʬʨʦʚ ʧʨʦʠʟʦʰʣʠ ʠʟ-

ʟʘ ʧʦʷʚʣʝʥʠʷ ʤʝʨʠʜʠʘʣʥɹʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ ʚʦʣʥ.  

ɼʝʬʦʨʤʘʮʠʷ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ ʠ ʛʦʬʨʘʤʠ 

ʧʨʠ ʠʩʧʪrʘʥʠʠ ʙʘʣʢʠ ʥʘ ʠʟʛʠʙ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ çFè, 

ʧʨʠʣʦʞʝʥʥʳʤʠ ʚ 1/3 ʧʨʦʣʝʪʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3, 4. ʉʜʚʠʛʘ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ, ʛʦʬʨʘʤʠ ʠ ʚ 

ʤʝʩʪʘʤʠ ʫʩʪʘʥʦʚʢʠ ʥʘʛʝʣʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʨʠʩ. 5). ʉʜʚʠʛ ʩʦʝʜʠʥʝʥʠʷ 

ʚ ʧʣʦʩʢʦʩʪʷʭ çXè ʠ çYèʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʦʰʝʣ ʠʟ-ʟʘ ʩʤʷʪʠʷ ʜʨʝʚʝʩʠʥʳ 

ʧʦʷʩʦʚ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʛʦʬʨʦʚ, ʫʩʠʣʝʥʥʳʭ ʜʝʨʝʚʷʥʥʳʤʠ ʥʘʛʝʣʤ̫ʠ.  

ɼʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʦʜʦʩʪʦʡʢʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʧʨʦʪʠʚ ʟʘʛʥʠʚʘʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʷʜʘ 

ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʢʣʝʝʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʳ ʠ ʠʭ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ, ʪʨʝʙʫʷ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ. ʂʣʝʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʫʪʷʞʝʣʷʶʪ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʯʘʩʪʦ ʧʨʝʚʳʰʘʶʱʝʡ 

ʧʨʦʯʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʨʝʧʣʝʥʠʷ. ɺ ʩʦʝʜʠʥʝʥʠʷʭ ʜʨʝʚʝʩʠʥʳ ʩ 

ʪʦʥʢʦʡ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʴʶ ʥʘ ʵʧʦʢʩʠʜʥʦʤ ʢʣʝʶ, ʢʘʢ ʠ ʚ ʢʣʝʝʚʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝ ʚʦʟʥʠʢʘʝʪ ʩʜʚʠʛ, ʪ.ʝ. 

ʩʦʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʞʝʩʪʢʠʤ, ʘ ʜʝʨʝʚʷʥʥʳʝ ʧʦʷʩʘ ʤʦʞʥʦ 
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ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʣʝʤʝʥʪʳ ʮʝʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ 

ʨʘʙʦʪʘʭ [4, 5]. 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʕɺʄ (ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ) 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ 3 é 4. 

 
ʈʠʩ. 3. ɼʝʬʦʨʤʘʮʠʷ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʦʩʠ çXè: 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 3, 4) ʜʝʬʦʨʤʘʮʠʷ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ. ʇʦʜʘʪʣʠʚʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʪʘʢ ʤʘʣʘ, ʯʪʦ 

ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʦʥʦʣʠʪʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ. ʂʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦʷʩʘ ʩʦ ʩʪʝʥʢʦʡ ʚ ʪʦʥʢʦʩʪʝʥʥʦʡ 

ʤʝʪʘʣʣʦʜʝʨʝʚʷʥʥʦʡ ʙʘʣʢʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʘʢ ʞʝʩʪʢʦʝ, ʘ ʧʦʷʩʘ 

ʢʘʢ ʮʝʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʚʢʣʯʁʘʷ ʚ ʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʫʶ ʯʘʩʪʴ ʩʪʝʥʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʝʜʠʥʝʥʠʝ ʧʦʣʦʢ ʩ ʪʦʥʢʦʡ ʩʪʝʥʢʦʡ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ 

ʩʪʘʣʠ ʥʘ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣʘʭ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʢ ʞʝʩʪʢʦʝ. 

 

 
ʈʠʩ. 4. ɼʝʬʦʨʤʘʮʠʷ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʦʩʠ çYè: 
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ʈʠʩ. 5. ʉʦʩʪʦʷʥʠʝ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝ ʠʩʧʪrʘʥʠʷ ʙʘʣʢʠ ʥʘ 

ʠʟʛʠʙ 

 

ɺr ʚʦʜ: ʇʨʠ ʨʘʩʯʝʪʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʦʥʢʦʩʪʝʥʥʳʭ 

ʤʝʪʘʣʣʦʜʝʨʝʚʷʥʥʳʭ ʙʘʣʦʢ ʩ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ ʚ ʚʠʜʝ 

ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʦʬʨʦʚ, ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦʷʩʦʚ ʩʦ ʩʪʝʥʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʘʢ ʞʝʩʪʢʦʝ. 
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ʫʥʠʚʝʨʩʠʪʝʪè ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʦʩʩʠʷ 

ɸ.ɸ. ɸʢʪʫʛʘʥʦʚ 

ʌɻɹʆʋ ɺʆ çʏʝʙʦʢʩʘʨʩʢʠʡ ʠʥʩʪʠʪʫʪ. ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʏʝʙʦʢʩʘʨʳ ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ 

ʪʦʥʢʦʩʪʝʥʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʙʘʣʢʠ ʠʟ ʃʉʊʂ ʥʘ ʉʉɺ. ʇʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ. 

 

PLIABILITY OF CONNECTION OF THE SHELF WITH THE 

WALL OF THE STEEL BEAM FROM LSTK 

Abstract 

Work of connection of the shelf with a wall of a thin-walled metal 

beam from LSTK on SSV is considered. Results of numerical, theoretical 

and experimental data of a pliability of connection are given 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʟʚʝʩʪʥʦ ʜʦʚʦʣʴʥʦ 

ʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʡ ʃʉʊʂ: ʧʨʠ ʧʦʤʦʱʠ ʩʘʤʦʥʘʨʝʟʘʶʱʠʭ ʚʠʥʪʦʚ, 

ʟʘʢʣʝʧʦʢ ʠ ʙʦʣʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ. ɺ 

ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʬʠʛʫʨʠʨʫʝʪ ʦʙʦʟʥʘʯʝʥʠʝ çʤʝʭʘʥʠʯʝʩʢʠʡ 

ʢʨʝʧʝʞè, ʦʙʦʟʥʘʯʘʶʱʝʝ ʧʦʜʦʙʥʳʝ ʪʠʧʳ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʆʛʨʘʥʠʯʝʥʠʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʚʘʨʢʠ ʚ ʃʉʊʂ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʠ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʧʨʦʬʠʣʝʡ, ʘ ʪʘʢʞʝ, ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ, ʜʝʬʠʮʠʪʦʤ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʬʠʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʘʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʰʚʦʚ. [1] 

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʠʟ ʭʦʣʦʜʥʦʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʩʘʤʦʥʘʨʝʟʘʶʱʠʝ ʚʠʥʪʳ. ʉʘʤʦʩʚʝʨʣʷʱʠʝ ʩʘʤʦʥʘʨʝʟʘʶʱʠʝ ʚʠʥʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʪʚʝʨʩʪʠʡ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʥʪʘʞʘ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ 

ʩʘʤʦʥʘʨʝʟʘʶɦ ʠʭ ʚʠʥʪʦʚ ʙʝʟ ʩʚʝʨʣʷʱʝʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʪʨʝʙʫʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʷ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʥʘ 0,5-0,8 

ʤʤ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʩʪʝʨʞʥʷ ʚʠʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ 

ʩʦʝʜʠʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʜʦʧʫʩʢ ʥʘ ʪʨʝʙʫʝʤʳʡ ʜʠʘʤʝʪʨ 
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ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʩʘʤʦʥʘʨʝʟʘʶɦ ʠʡ ʚʠʥʪ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ, ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʥʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʷ ʣʠʰʴ ʦʜʥʦʩʪʦʨʦʥʥʠʡ 

ʜʦʩʪʫʧ ʢ ʥʠʤ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʃʉʊʂ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʙʦʣʪʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʪʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʪʣʠʚʦʩʪʴ ʫʟʣʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʵʪʦ 

ʧʦʚrhʝʥʥʘʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʤʘʣʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʫʯʘʩʪʢʝ ʜʣʠʥʳ ʩʪʳʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʩʪʳʢʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦ ʬʠʟʠʯʝʩʢʦʡ ʩʫʪʠ 

ʧʦʜʘʪʣʠʚʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʨʘʚʥʘ ʩʤʝʱʝʥʠʶ, ʚʳʟʚʘʥʥʦʤʫ ʝʜʠʥʠʯʥʦʡ 

ʩʠʣʦʡ ʧʨʠ ʩʞʘʪʠʠ ï ʨʘʩʪʷʞʝʥʠʠ, ʩʜʚʠʛʝ ʠʣʠ ʧʦʚʦʨʦʪʝ. ʄʝʩʪʥʘʷ 

ʧʦʜʘʪʣʠʚʦʩʪʴ ï ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ (ʧʨʦʩʢʘʣʟɹʳʚʘʥʠʝ) ʩʪʳʢʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʝʩʪʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʚ ʟʦʥʝ ʢʘʞʜʦʡ 

ʩʠʣʦʚʦʡ ʪʦʯʢʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ [2]. 

ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʘʪʣʠʚʦʩʪʠ 

ʫʟʣʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʩʘʤʦʥʘʨʝʟʘʶʱʠʭ ʚʠʥʪʘʭ ʧʨʠ ʨʘʩʯʝʪʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʦʮʠʥʢʦʚʘʥʥʳʭ ʭʦʣʦʜʥʦʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠ 

ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʧʦ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʉʇ), ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥʳ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ 

ʧʨʝʜʝʣʥɹʳʤ ʩʦʩʪʦʷʥʠʷʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʯʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ɻʆʉʊ). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʚʦʜʳ ʚʳʧʫʩʢʘʶʪ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʉʇ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʭʦʜ ʦʪ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʢ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʷʪʦʡ ʚ ʈʦʩʩʠʠ 

ʩʠʩʪʝʤʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠʥʷʪʳʭ ʚ Eurocode. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʥʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʪʨʝʙʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʩʦʝʜʠʥʝʥʠʡ ʃʉʊʂ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʙʳ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʈʦʩʩʠʠʡʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 



62 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʟʨʫʰʝʥʠʷ ʠ ʨʘʙʦʪʳ ʥʘ 

ʩʨʝʟ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʚʳʪʷʞʥʳʭ ʟʘʢʣʝʧʢʘʭ ʠ ʩʘʤʦʩʚʝʨʣʷʱʠʭ 

ʩʘʤʦʥʘʨʝʟʘʶʱʠʭ ʚʠʥʪʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çʉʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷè ʌɻɹʆʋ ɺʆ ʇɻʊʋ. 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷ ʦʙʨʘʟʮʘ ʧʨʦʠʩʭʦʜʠʣ ʥʘʢʣʦʥ 

ʢʨʝʧʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʤʷʪʠʝ ʙʘʟʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʤʝʩʪʥʦʡ 

ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʩʪʘ ʠ ʣʦʢʘʣʴʥʦʛʦ ʚʳʛʠʙʘ ʫ ʩʪʝʨʞʥʷ 

ʢʨʝʧʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʆʪʢʘʟ ʧʦ ʩʤʷʪʠʶ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʇʨʠ ʦʪʢʘʟʝ ʧʦ ʩʨʝʟʫ 

ʢʨʝʧʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʥʘ ʚʳʪʷʞʥʳʭ ʟʘʢʣʝʧʢʘʭ 

ʥʘʙʣʶʜʘʣʠʩʴ ʟʘʤʝʪʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʟʘʢʣʝʧʢʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʪʢʘʟ ʧʦ ʚʠʥʪʫ ʥʦʩʠʣ ʭʨʫʧʢʠʡ ʭʘʨʘʢʪʝʨ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʤʥʦʛʦʚʠʥʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʩʨʝʟ ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ, 1) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʝʜʠʥʠʮʫ ʢʨʝʧʝʞʘ ʥʝʩʫɦ ʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʨʘʙʦʪʫ ʉʉɺ. ʊʦ ʝʩʪʴ ʧʝʨʚʳʡ ʢ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʨʷʜ 

ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʛʨʫʞʘʝʪʩʷ ʨʘʥʴʰʝ ʜʨʫʛʠʭ. 

ʇʨʠ ʩʨʝʟʝ ʢʨʝʧʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ 

ʚʳʧʦʣʥʷʪʴ ʧʦ ʢʨʠʪʝʨʠʶ 1ʘ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʞʝʥʠʶ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ 

ʢʨʝʧʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ï ʜʦʩʪʠʞʝʥʠʶ ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ Nmax. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʩʦʝʜʠʥʝʥʠʡ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʢʣʝʧʦʯʥʳʝ ʠ ʚʠʥʪʦʚʳʝ), ʚʚʠʜʫ 

ʦʪʣʠʯʠʡ ʚ ʛʝʦʤʝʪʨʠʠ, ʤʘʪʝʨʠʘʣʝ ʢʨʝʧʝʞʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʙʦʪʳ, 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʪʢʘʟʦʚ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʤʝʪʦʜʠʢʘʤ Eurocode ʠ ʉʇ 

16.13330.2011 ʪʨʝʙʫʶʪ ʧʨʠʥʷʪʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦʩʪʠ ʧʦ 

ʤʘʪʝʨʠʘʣʫ , ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1.  

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ gʤ 

ʊʠʧ ʢʨʝʧʝʞʘ ʠ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʩʦʝʜʠʥʝʥʠʷ,  

ʪʠʧ ʦʪʢʘʟʘ ʩʦʝʜʠʥʝʥʠʷ  

ɺʳʪʷʞʥʳʝ ʟʘʢʣʝʧʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʨʝʟ 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʨʝʟ 1.1 

ʉʘʤʦʥʘʨʝʟʘʶʱʠʝ ʚʠʥʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʨʝʟ 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʤʷʪʠʝ 1.1 
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ɼʣʷ ʫʯʝʪʘ ʠʩʢʣʶʯʝʥʠʷ ʵʬʬʝʢʪʘ ʥʘʢʣʦʥʘ ʚʠʥʪʘ ʧʨʠ ʨʘʙʦʪʝ 

ʜʚʫʭʩʨʝʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʦʚʳʰʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

k=1.2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʪʣʠʚʦʩʪʴ ʜʚʫʭʩʨʝʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ ä ÖÖÖ+= kʤNʣʚ glll ])[( ,  

ʛʜʝ lʚ - ʧʦʜʘʪʣʠʚʦʩʪʴ ʚʠʥʪʘ, ʤʤ; lʣ - ʧʦʜʘʪʣʠʚʦʩʪʴ ʣʠʩʪʘ, ʤʤ; N- 

ʥʘʛʨʫʟʢʘ, ʅ; gʤ - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ; k ï 

ʧʦʚʳʰʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʜʚʫʭʩʨʝʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 

 

ʈʠʩ. 1 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʩʨʝʟ:  

ʘ) ʥʘ ʦʜʥʦʤ ʉʉɺ; ʙ) ʥʘ ʜʚʫʭ ʉʉɺ (ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʜʠʘʛʦʥʘʣʠ); ʚ) 

ʥʘ ʜʚʫʭ ʉʉɺ (ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʠʥ ʨʷʜ); ʛ) ʥʘ ʪʨʝʭ ʉʉɺ 

(ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʤʥʦʛʦʚʠʥʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʩʨʝʟ ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʝʜʠʥʠʮʫ ʢʨʝʧʝʞʘ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʨʘʙʦʪʫ ʉʉɺ. ʊʦ ʝʩʪʴ ʧʝʨʚʳʡ ʢ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʨʷʜ 

ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʛʨʫʞʘʝʪʩʷ ʨʘʥʴʰʝ ʜʨʫʛʠʭ. 

ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʜʘʪʣʠʚʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʢʠ ʩʦ ʩʪʝʥʢʦʡ 

ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʦʢ ʠʟ ʃʉʊʂ ʥʘ ʉʉɺ, ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2  


